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UNIT TRUCK 


Report of Accumulated Wear of UNIT PARTS after 
573,317 Miles on Auxiliary Water Car 600,120. 
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; , Detailed Report 
SIDE FRAME WEAR PLATE Sent upon Request BRAKE BEAM WEAR PLATE 
SIDE FRAME WEAR PLATES — INSIDE DIMENSIONS IN INCHES 
SIDE \LOCATIO S 4P D- INSPECTION — NOV. 1,1938 | INSPECTION - NOV, /3, [939 | INSPECTION-APR. 25. /944 
eer ae ee Mee TY 6, ME)” SHLENRE 80,756 MILEAGE 97,280 MILEAGE 5730317 
Ne |PLATEI|A |S ICIlOI\E|FIASLBICIOJLE|FIAISBICIlOIJE FIA |LBICIOIE|F 
/ x 1.66 | 1.67 | 1.66 | 4-64 | 1.62 | /.61 1 1.67|/-69 | 1.68 | 1.62 |/.64 | 1. 6211.67 | 1,69 | /.68 | /.63 | 1.64 |/.62]/ 64 | 1.69 | 1.71 |/.67 | 1.67 |/.67 
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¥ AS21451 AS21453 45311-4680 \/-S2| 153 |AS3 41-43 | 1-50| 1.50 | 1-53 |A 5341.17 | 7-50 | 1-39 1453 |/-56 
3 M |452)452|4 521/754 17.54 11.4F [1-50 |750 | 1-49 |/53]1.43 | 1.50 | 1.47) 1.47) 7.53 |/-33 | 1-48 | 1.42 | 1.44 |/.50 
Y 4$3145211521475317.5311.46 [1-51 | 7-$1 153 | 7531.45 |/-S1 | 1-48 | 7-53 |/-53 1.28 | 1-49 | 1.44. 1/1.50)| 1.53 
4 M WS21451 (75217 S52|7S5217.51 [AS11150 | 4-52) 5211.44 | 1-50 | 1.47 | 1.49 | /- 524-32 | 1-50 | 1.43) 1493|/.50 
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3 THESE FEATURES 


FOR YOUR NEXT PISTON ROD GRINDING MACHINE 


Piston rod grinding, now an accepted practice in locomotive works and railroad shops, requires machines having 
definite features for this type of work. CINCINNATI 16” Piston Rod Grinding Machines offer the following : 


Filmatic grinding wheel spindle bearings; they run for years with no more service 
than changing oil. 


Twenty-four headstock speeds, 25 to 100 r.p.m.; for grinding a wide range of 
diameters. 


Automatic table way lubrication; eliminates scoring of ways and assures closer 
accuracy over a period of years. 


Plenty of power for rapid grinding; 20 h.p..main drive motor, 2 h.p. table drive, 
2 h.p. headstock drive. 


Maximum diameter of piston=35” 
Swing over ways==16” 


Other features of CINCINNATI Piston Rod Grinding Machines are just as important in modern and economical 
shop practice. All of them, including complete specifications, will be found in catalog G-491. Write for a copy. 


— THE CINCINNATI MILLING MACHINE CO. 
CINCI*? NATI CINCINNATI GRINDERS INCORPORATED 
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CINCINNATI, 9,OHIO, U.S. A. 
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pat Northern 50-ton, 40-ft. 6-in. plywood box car 





eat Northern Builds 1,000 ; 


aving 
ving : 


= 


HE Great Northern is building in its own shops one 
ousand 50-ton, 40-ft. 6-in. high-commodity box cars, 
ing plywood for outside sheathing, side and end lining, 
d ceiling insulation. Plywood is also used in com- 
site doors on 600 cars. The general car dimensions 
d weights are given in the table, and it will be noted 
at, since these cars are intended to be used extensively 
t shipping lumber, newsprint and other high-class 
avy commodities, strength and ruggedness in construc- 
in have been secured even at some sacrifice in potential 
ight saving. & 

With certain exceptions, the underframe is constructed 
ing the same general lines as with riveted carbon-steel 
struction. The principal deviations are as follows: 
ke of 7-in., 18.8-lb. special channels for side sills, this 
ion being more satisfactory for a composite body than 
‘conventional type; Z-bar sills joined by a continuous 
lion Melt weld; body frame differing from A. A. R. 
ghts, etc., of Z-bar side framing and other parts, the 
sign being based on wide past experience in the con- 
ction of composite box cars. 

Posts and braces are welded to the side sill to the top 
ite, being reinforced by gussets, also welded. Corner 
sis are a special W-section welded to the Dreadnaught 
tl end. The steel end sections are welded together. 
t roof is of the Murphy all-steel riveted-assembly type. 


mical 
copy: 
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itty-[on Plywood Box Cars 


Cars have welded steel frames, 
corrugated steel ends and steel 
roofs — Details of application 
of the plywood sheathing and 
lining carefully developed—De- 
signed for high-class commod- 
ities, all interior surfaces, in- 
cluding floors, are treated with 
waterproof sealer and varnished 


The trucks are high-speed freight types, the majority 
being American Steel Foundry Ride Control and the 
others National B-1 and Barber Stabilized. 

The cars are equipped with 5%4-in. by 10-in. plain 
journals, one-wear wrought-steel wheels, Greco four- 
point brake-beam safety supports, and Universal brake 
slack adjusters.. The composite doors on 600 cars are 
Camel and Superior, the former type, in an all-steel de- 
sign with roller-lift door fixtures, being included on the 
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General Dimensions and Weight of Great Northern 
Plywood Box Car 


Cumnaiie: Cmmmital) Wie ices oe «a8 086 0 Sb 65 Seo B Ee ce iw oe cused 100,000 
LS, os acne SAKes MEER SO EAs Hemed sso ceded 123,300 
RE RE Re Ponte eet re wre Carer or py er 45,700 
Dimensions, ft.-in.: 
re ee ee ee er er ee 40-6 
A NN a in ifsc oa c+ « CALE MON s obin-0 ib.00 SMA SONRy ob eee 9-2 
Es aac ube Pee UNE. cbs oe seek aceUl asheden 10-0 
I 2 a5 ara. die mio x piehiepaeings a ow Aw. ce Odie w weet 6-0 
SSR ere es ret. ty ea eee 9-6°/16 
ee Ra Pes ta oh oe PERE ee. ce ee 40-8% 


‘Distance between truck centers .........cccescccccseeccces 30-8% 
Journal size, in. . ; 


TBs che died Meese ~- «oh he he ot Eee 20 





balance of the equipment, or 400 cars. Miner and Card- 
well-Westinghouse draft gears are installed; also Type 
AB air brakes furnished by the New York Air Brake 
Company ; and hand brakes of the Ajax, Miner and Uni- 
versal types. Side bearings are of the Barber top-hung 
type; brake steps, either Apex or Gypsum; and defect 
card holders, Apex. 


Plywood Application Designed for Long Life 


The use of plywood for sheathing and lining is a de- 
parture from conventional design, and since this material 
represents a permanent construction, expected with ordi- 
nary maintenance attention to last the service life of 
the car, a careful study was made of all physical proper- 
ties of plywood together with positive securement 
methods. As a result of this study a number of features 
deserving detailed description were developed. 

The use of plywood in freight-car construction is not 
new, but this is the most complete and extensive use so 
far made on box cars as a permanent material. The most 
important problems presented were protection against 
slow decay which may take place at vulnerable points 
in long-life wood construction, prevention of surface 
wood grain separation, and the development of positive 
and permanent securement of the plywoed panels. 

The plywood used for sheathing, side and end lining, 
and doors is 54-in. five-ply exterior grade (waterproof) 
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Left: Steel side frames are 
welded and hoisted into 
position for riveting and 
bolting to the steel under 
frames and ends 


Below: Cross-section of 

box car showing particu- 

larly the use of plywood 

for inside lining, outside 

sheathing, doors and 
ceiling 


12" Wood Furring 
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Plywood Ceiling 
5 Bolt Spotweld 
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Decking 
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3" 6" Sill 


Vertical Section Horizontal Section 


sound on one side, Douglas fir. The ceiling insulation § 
¥%-in..three-ply. All panels are furnished cut to ©x# 
size. 

The panels, except ceiling, are first dipped in a spec 
clear sealer and surface hardener. This material is ma 
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up of penetrating oil containing suitable gums, and its abrasion, which is mostly in the horizontal plane. The 
effect is te protect the back surfaces against decay and lining is face nailed with finishing nails. 

to form a binder for the wood grain on exposed surfaces ; Two side girths are used, more to accommodate panel 
this also serves as an excellent foundation for subsequent widths than for nailing strength. With present plywood 
paint coatings. There is also good edge penetration. The panel width and length restrictions removed, plywood 
bottom edges of sheathing are further waterproofed by modified to suit one girth would be practicable and would 


the application of heavy coating of car cement. After no doubt suffice. Because of plywood width restrictions. 
application of panels to the car, the exterior is given a 


coat of iron-oxide primer followed by two coats of orange 
enamel, Great Northern shade. Side trim and stenciling 
are ‘Pullman green. 

The waterproof sealer on the lining protects the back 
face from decay and gives a tough base for the varnish, 
these cars having the entire interior, including the floors, 
varnished. Incidentally, the floor, after being sanded to 
a smooth surface, is also given the sealer and hardener 
i treatment, sprayed prior to varnishing. 


Method of Securing the Plywood Panels 


Different methods of securing plywood panels to the 
framing were studied. A general nailing plan was de- — 
veloped with cup-washered bolts through siding at the i} “Rp. ' 
side sill. The siding panels are butt jointed on the side- z 
post nailers. The nailed butt joint permits a slight 
movement between adjacent panels sufficient to prevent 
breakage of nails or tearing of the plywood at the edges. 
Ply panels are exceptionally rigid and weaving stresses 
are not relieved by body “drumming” of panels as occurs 
with steel sheathing, so that if too rigidly secured weave 
breakage of fastening is invited. In order to make a fin- 
ished job at these butt joints, a metal nailing strip 
punched for nailing with a V-shape raised ridge down the 
center is used. The V-grooves are filled with car cement 
as applied, which serves as a further waterproof sealer 
over the butt joints. 

A special heavily galvanized oval-headed nail was de- 
signed for all exterior plywood nailing. The nail heads 
are not driven into the wood. The lining panels are laid 
horizontally to give maximum resistance against lading 
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Above right: Applying the 

large ¥-in. Douglas fir 

plywood side panels to the 
car frame 
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Right: Sections of steel 
roof are riveted together 
and the complete roof ap- 
plied to the car as a unit 
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The inside lining is applied in longitudinal panels 


it was also necessary to use wider side post nailers than 
would otherwise be needed. 

The lining sheets have their bottom edges embedded in 
car cement and rest on the top face of the top flange of 
the side sill. No grain trenches are used, as with ply- 
wood there is little likelihood of foreign matter getting 
behind the lining. Breather gains between the siding 
and nailers at the side sill and in girths give mild ventila- 
tion to the space between siding and lining. 


- Application of the End Lining 


The end lining is placed in two vertical sections, with 
the joint glue-splined with waterproof glue. This is nailed 
to the end nailers. Also twelve of the end filler bolts have 
the nuts recessed in flanged cup washers in the plywood. 
This is to give a firm fastening and prevent “drumming” 
action against the end by lading, causing nails to work 
out or tear through. 


The flooring is 134-in. tongue-and-groove and board — 


ends butt against the inside face of the lining so that 
boards can be renewed without disturbing the lining. 
The ceiling is 14-in. plywood, the panels running from 
side plate to center and secured to carline nailers by 
Phillips screws. A moulding covers the joint at the 
ridge and is.secured to 3-in. studs by means of nuts 
recessed in flanged cup washers. The studs are welded 
to 1%4-in by %-in. plates by which each is secured to the 
vertical face of a carline nailing strip. At the side plate, a 
lip moulding covering the top edge of the side lining and 
supporting the outer ends of the ceiling is also secured 
by means of studs welded to the steel top plate, with nuts 
recessed in flanged cup washers in the moulding. . The 
aim is to construct a highly-finished interior throughout 
without protrusions of any kind and to prevent the work- 
ing out of nails which might damage high-class lading. 
One advantage considered is that should the plywood 
be service-damaged, since it punctures without appre- 
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ciable splitting or shattering, ordinary damage can be 
easily corrected by the use of a small inserted patch, or 
for smaller holes by application. of a suitable filler and 
sealer. Another advantage of plywood, as compared to 
matched lumber, is its great strength and resistance to 
damage. 


Cars Built at Superior and St. Cloud Shops 


For the purpose of spreading the work of building these 
cars as well as to make most advantageous use of avail- 
able facilities, the job is divided between the Superior, 
Wis., and the St. Cloud, Minn., shops of the Great 
Northern. 

At Superior, the underframe material is fabricated 
and assembled, including draft gears and couplers but 
without the side sills. That shop is equipped with a 
complement of heavy machinery, special jigs, hoists, 
cranes, etc., including a recently installed heavy-duty 
Union Melt welding machine, making that plant espe- 
cially adaptable for heavy steel work. The work is 
handled on the progressive plan, 17 car frames -being 
turned out daily. The underframes and fabricated side 
sills are shipped to St. Cloud where the cars are com- 
pleted. 

St. Cloud is a large plant, well-equipped for general 
car repairing and building except heavy steel work, 
including appliances and special devices for efficiently 
handling the general assembly and finishing work. At 
St. Cloud, the trucks are assembled and as the under- 
frames are received they are placed on the trucks and 
put in line on the assembly track. The side posts and 
braces are welded to the side sill at the bottom and the 
Yoder plate at the top, the welding assembly of the sides 
being made on especially arranged racks and hoists so 
that all welding is down-hand. The complete side frame 


(Continued on page 361) 


Steel bolts and nails are used to gr ey Douglas fir plywood sheathing 
m ‘ 
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C.&O. 2-8-4 Locomotives 


Wirnin the past few months the Chesapeake & Ohio 
has taken delivery of a total of 40 freight locomotives of 
the 2-8-4 type from the Schenectady, N. Y., plant of the 
American Locomotive Company. These locomotives 
have as their predecessors in design a total of 94 units 
built both by Alco and the Lima Locomotive Works 
for the New York, Chicago & St. Louis and the Pere 
Marquette. The first of this type on these roads were a 
group of 15 built by Alco for the Nickel Plate in 1934.1 
All of the locomotives are of the same basic design and 
are an evolution in design of the Chesapeake & Ohio 
2-10-4 Class T-1? locomotives built in 1930 by Lima. 
Many of the parts of the 2-8-4 type locomotives are in- 
terchangeable with the T-1’s. The Nickel Plate locomo- 
tives, of which a total of 55 are in service, all have 64,100 
lb. tractive force, practically identical boilers, carbon- 
steel rail type frames and plain bearings. The cylinders 
are 25 in. bore by 34 in. stroke. The Pere Marquette 
locomotives, of which there are 39 in service, have 26-in. 
by 34-in. cylinders, 69,350 Ib. tractive force, and 245 Ib. 
boiler pressure. The first 27 Pere Marquette units had 
tail type frames, while the last 12 had cast-steel beds. 
All 39 units have plain bearings. There were 10 of the 
Pere Marquette units equipped with trailer boosters. All 
% of the previously built locomotives had 22,000-gal. 
tender tanks with a fuel capacity of 22 tons. Forty of the 
Nickel Plate units and all of the Pere Marquette units 
were built by Lima. 

_ The present Chesapeake & Ohio locomotives described 
inthis article represent another step in the refinement of 
désign and the application of modern specialties. These 
40 locomotives have cast beds and roller bearings ; 83,750 
lh. tractive force, including the booster; 26-in. by 34-in. 
ylinders, and a total engine weight of 460,000 Ib. 


Boiler Design and Construction 


The boiler is the conical type consisting of three courses, 
the second course being tapered. The inside diameter of 
the first course is 86 in. and the outside diameter of the 

tgest course is 98 in. The barrel and firebox plates are 
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Forty freight units built by 
Alco have 69,350 tractive lb. 
force and weigh 460,000 Ib. 
Engine axles equipped with 
roller bearings -- Tenders 
have 22,000 gal. water tanks 


carbon steel. The boiler is designed for a working pres- 
sure of 245 lb. The total calculated evaporation is 66,260 
lb. per hour, equivalent to a boiler horsepower of 3,186. 
The dimensions and characteristics of the boiler. are 
shown in one of the tables. 

The fireboxes are 135144 in. long by 96% in. wide, 
and the grate area is 90.3 sq. ft. The combustion cham- 
ber is 42 in. long. The firebox and combustion chamber are 
of welded construction, except for the back flue sheet 
and furnace door-sheet connections. The latter are seal 
welded. The firéboxes have Firebar grates and fuel is 
fed to the grates by a Standard Type MB stoker. Flan- 
nery flexible staybolts are used in the back head, the 
breaking zones of the firebox, in the combustion cham- 
ber, and in the throat sheet. 

The firedoor is the Franklin No. 8. Two Nicholson 
Thermic syphons located in the firebox, together with 
two 3%4-in. arch tubes, support the Security brick arch. 

There are 73 fire tubes, 214 in. diameter, and 202 super- 
heater flues, 314 in. diameter, in which is applied the 
Elesco Type E 103-unit superheater. An American mul- 
tiple throttle is located in the superheater header. 

The water is fed to the boiler by a Nathan type 
NL-4000 9,000-gal. capacity injector located on the right 
side of the boiler and a Worthington 514-SSA type 
feedwater heater having a nominal capacity of 10,000 


——_—_—= 


1See Railway Mechanical Engineer, November, 1934, page 387. 
2 See Railway Mechanical Engineer, November, 1930, page 614. 

























































Table I—General Characteristics, Dimensions, Weights and 
Proportions of the Chesapeake & Ohio 2-8-4 Locomotives 


Road class...... Saks ee 3 ee LS K4 
te SF pa kao aee 0 Oe OOME eNO 2700-2739 
Pr RNEOE MIMIRDET. os kk wk ees cease escee $1905 
ie ne ga eg Ee egg 1944 
Steam preseure, ib. per sq. in...................ehe0-- 245 
Drivers, diameter, in... . ; ey AE ee BIE ge 69 
Cylinders, number, diameter and stroke, in............. 2—26 x 34 
Rated tractive force, engine, Ib....................... 69,350 
Rated tractive force, booster, Ib....................... 14, 
Valve gear, type...... SEE ee Baker 
Vaives, piston, diameter, in. rey 14 
NINN I OEE aa Sis ee ie PDAS 
SEIT CAE SSE gE nea A a i Cae RR SR 14% 
RS OE Te ERE eer % 
NR Rete eee as a og web wn yo oe ee bad %&% 
Cut-off in full gear, per cent.......................0.. 78.6 
Dimensions: 

Height, rail to top of stack, ff.-in................"%... 15-7 
, Height, rail to center of boiler, ft.-in................. 12-64% 

RE CE ee args os Sark. ka oys ois vue Bw res ws 9 


10— 

Length over engine and tender, ft.-in...............% 105—7% 
Cylinder centers, in. 91% 

Wheel bases, ft.-in.: 


ee ree aOR TS 
NE Fa an ena SW GR suns 8 oe NE 42-0 
Engine and tender, total eee 
Weights, Ib.: 
Front truck...... ane 44,500 
tas od tapas kG Li doo. ae Ware sive on id aT 292,000 
ay 5 a Saye ba obs PKR oak eo eemtens 123,500 
Engine, total... ... 4 eet 
Tender (2/3 loaded) pieces oh 312,800 
Weight on drivers, per cent weight of engine t pee, 
Weight on drivers +tractive force Re 4,21 
Tender: 
Style or type...... ..... Rectangular 
GS eons ce Tat iclc s we whic re CRen 21,000 
I OU nec fs a Sivip orv. Sala ob Raw a ie 30 
PM cin Shen Sie sak ves PMO, ee Te Six-wheel 





gals. per hour. The boiler is equipped with three 
3¥4-in. safety valves. 


Foundation and Running Gear 


The foundation of these locomotives consists of a Gen- 
eral Steel Castings Corporation cast-steel bed, of which 
the back cylinder heads, air-pump brackets, injector 
brackets, front deck, cradle, guide and reverse-shaft sup- 
port, cold-water pump support, and furnace bearers are 
an integral part. Ex-Cell-O bushings are applied in the 
bed for all spring- and brake-rigging pins. The engine 
truck is the General ‘Steel Castings Corporation two- 
wheel outside bearing type having a cast-steel frame inter- 
changeable with the C. & O. 2-10-4 Class K-1 locomo- 
tives. These trucks are designed for an initial resistance 
of 30 per cent and a constant resistance of 25 per cent 
with %-in. lateral on each side. The swing of the front 
truck is 7 in. on a 20-deg. curve. The trucks have me- 
dium-carbon axles mounted in Timken roller bearings 
and multiple wear rolled-steel wheels. 

The trailing trucks are the General Steel Castings 
Corporation four-wheel Delta type similar to those sup- 
plied for the C. & O. Class L-2 locomotives. These 
trucks are designed with 1-in. lateral at the front and 
34 g-in. on each side at the rear wheels. Both initial and 
constant resistance are 15 per cent. The Timken lateral- 


Pirenox tength, im... oi... 0c ets oe 

Firebox width, in 
Distance center line of boiler to crown sheet, front... . 
Distance center lines of boiler to crown sheet, back. :.. 


Water opens, Deck, tm... eS SE 


Table I1I—General Dimensions and Proportions of the Boile 


Steam pressure, Ib 
Diameter, first ring, inside, in 
Diameter, first ring, outside, in 
Diameter, second ring 
Diameter, third ring, inside, in......... 
Diameter, third ring, outside, in... . 
Sheet th’ckness, In.: 


NSIT a CLAPTON D eee 
First ring....... 
Second ring..... 
ee We ic a et See 
Back head....... . 
Side sheets.......... 
Roof sheet............ 
Furnace door sheet.... . 
Furnace side sheets 
Furnace crown sheet............... 
Combustion chamber. . . 
Front tube sheet....... 
Back tube sheet...... 

Throat sheet, outside 
Throat sheet, furnace 


Flexible staybolts, number and location: 


Throat sheet 
SSG ee a ae 
PEROT aE? 
Combustion chamber... 


Water space, front, in 


Water space, sides, in.....:........ 
Combustion chamber length, in.. 
Arch tubes, number and diameter... . 
Syphons, number and location.... . 
Tubes, number and diameter..... 
Tubes, thickness (B.W.G.).... 
Flues, number and diameter... . \ 
Flues, thickness (B.W.G.).......... 
Length over tube sheets, ft.-in...........-.. 
Net gas area through tubes and flues, sq. ft. 
Superheater, type......... 
BS a hiie 50-516 6 aos 
Grates, type....... 
Grate area, sq. ft...... 
Stoker, tHPe. vs... sos, 2! 
Feedwater heater, type. .« 
Heating surfaces, sq. ft.: 
Firebox and combustion chamber. . 
pS he Ae Aer eee Ee ; 
Syphons........ 
Firebox, total. . 
yO eee eee de ipa 
iS be aged . toe 
Evaporative, total. ; 
ee. A ee ee 
Combined evap. and superheat 
Boiler proportions: 


Firebox heat. surf., per cent comb. heat. surf... . 
Tube-flue heat. surf., per cent comb. heat. surf... . 


Superheat. surf., per cent comb. leat. surf... .. 
Firebox heat. suri.+grate area....... 
Tube-flue heat. surf.+grate area...... 
Evap. heat. surf. +grate area..... : 
Superheat. surf. +grate area......... 
Comb. heat. surf. +grate area’. 

Gas area +grate area........... Pavan 
Tractive force +grate area......... a 
Weight of engine +evap. heat. surf.......... 
Weight of engine +comb. heat. surf......... 


Tractive force +evap. heat. surf................ 
Tractive force +comb. heat. surf.............,. 
Tractive force x diameter drivers +comb. heat. surf... 
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Bit. coal 
Firebar 
90.3 
.. Standard MB 
. Worthington5% SSA 


340 
19 
103 
462 
812 
3,496 
4,770 
1,949 
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motion control device is applied to the front trailer-truc 
boxes and the Franklin C2S booster drives on the rea 
trailer-truck wheels. Both front and rear trailer-truc 


axles run in Timken roller bearings. 


The driving-wheel centers are. the spoke type, cast-steel 


on which are mounted 69-in. tires. 


Wheel centers att 














Table II—Axles, Bearings, Wheels and Tires 













Drivers, main Medium carbon Carnegie-Illinois Timken 13 
hollow bored 





Drivers, other Medium carbon Carnegie-Illinois Timken 12% 
hollow bored 














Trailer, front Medium carbon Carnegie-Illinois Timken 124% 





i frailer, rear Medium carbon Carnegie-Illinois Timken 12% 










fender Open hearth Carnegie-Illinois Plain 7x14 
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Axles Wheels or Tires Wheel Centers 
Journal Type and Diam.., Dia. 
Location Material Manufacturer Bearings size, in. material Manufacturer in. Type Manufacturer 1 
Front truck Medium carbon Carnegie-Illinois Timken 7% Multiple-wear Armco - EAR a ae ag Nag g= 2 
rolled steel 







Class B Railway Steel 69 Cast steel Alco 62 
Spring Div. Alco 

Class B Railway Steel 69 Cast steel Alco 62 
Spring Div. Alco 








Multiple-wear Armco 2 ea eats te 
rolled stee’ 
Class. B Railway Steel 43 Cast steel ae 46 


Spring Div. Alco 


Multiple-wear Armco 36 wae 


rolled steel 
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iounted on medium-carbon steel hollow-bored axles op- 
iMp ting in Timken bearings. The Alco lateral-cushioning 
tonS}4 SSaevice is used on the front drivers. 

The total weight of the reciprocating parts on one side 
s 2,395 lb. The overbalance is distributed 210 Ib. to the 
ront and back wheels, 225 Ib. to the intermediate wheel, 
ind minus 41 lb. to the main wheel. The dynamic aug- 
ment at 69 m.p.h. is 11,500 Ib. front and back ; 12,300 Ib. 
it the intermediate, and minus 2,250 Ib. at the main. 

The cylinders are 26-in. bore by 34-in. stroke. Both 
ylinders and valve chambers are equipped with Hunt- 
spiller gun-iron bushings as well as Hunt-Spiller valve 
ull rings and valve packing rings. The pistons are 
‘ast-steel centers with Hunt-Spiller bull rings and duplex 
packing rings. The piston rods are openhearth carbon 

teel, quenched and tempered, operating in King type 
packing. 
The crossheads and guides are. the multiple-bearing 
‘ype with carbon-steel wrist pins and chrome-vanadium 
cross head keys. The crossheads are lined with Satco 
metal. The main and side rods‘are of medium carbon 
steel, the main rod being of I-section and the side rods of 
rectangular section. The rods ate the tandem type. 
Magnus bronze bushings are applied to the side rods 
and, where floating bushings are used, the bronze bush- 
igs operate in Hunt-Spiller gun-iron fixed bushings. 
The crank pins are medium-carbon steel, normalized and 
tempered, having journal diameters for the side rods of 
din. at the front, intermediate, and back pins, and 934 in. 
atthe main pin. The main pins are hollow bored with 
‘%-in. by 9-in. journals for the main rod. 

The 14-in. piston valves are controlled by the Baker 
















iler-truc 
. the reaf 
iler-truc 


cast-steel 
anters art 


enters 


Diam 


acturer ip ] " . ; 
‘alve gear which, in turn, is actuated by a Franklin type 
"-2 reverse gear. 

co o § The chassis of these locomotives are equipped for com- 


plete mechanical and pressure-grease lubrication. Force- 
ed lubrication is supplied by a Nathan 12-feed, 36-pint 
‘ubricator located on the left side of the locomotive sup- 
plying oil to the pedestal faces, valve crosshead, engine- 
tuck center-pin guide, radial buffer, and furnace bearers. 
Lubrication for steam-pipe cylinders, guide, feedwater 
eater, filter, and air pump is supplied by a Detroit 
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15-feed, 32-pint lubricator located on the right side of the 
locomotive. Numerous parts on the running gear are 
equipped with Alemite fittings for grease lubrication. 

These locomotives are equipped with the Pyle-National 
headlight and generating equipment having a type MO-6 
800-watt, 32 volt turbo generator designed for operation 
with 300 lb. pressure saturated steam. Ten of the loco- 
motives are equipped with the Union. Switch & Signal 
Company’s intermediate inductive train stop designed for 
operation in forward direction only. 

The foundation brake equipment, Schedule N-290-100, 
was supplied by the Westinghouse Air Brake Company 
and the New York Air Brake Company and is designed 
with a braking power equivalent to 50 per cent of the 
weight on drivers. The driver-brake rigging is designed 
for 100 lb. cylinder pressure. The operating brake equip- 
ment is No. 8ET with two 8%4-in. cross-compound com- 
pressors. The locomotives are supplied with two 18}-in. 
by 108-in. and one 18%4-in. by 72-in. main reservoirs. 

The cabs are of welded-steel construction having a 
length over the front and back walls of 951% in. and a dis- 
tance of 69 in. from the back corner of the firebox to the 
front wall of the cab. The windows in front of the cab 
are the Prime clear-vision type. A single seat for the 
engineman is located on the right side of the cab and two 
seats for the fireman and the brakeman on the left side. 


The Tender 


The tenders are the rectangular tank type with two 
six-weel trucks. The tanks have a water capacity of 
21,000 gals. and the coal space has a capacity for 22 tons. 
The tender has a wheel base of 37 ft. 1 in. with a 10-ft. 
wheel base for each truck. The light weight of the tender 
is 158,300 Ib. 

The tender underframe is the General Steel Castings 
Corporation cast-steel water-bottom type with the 
riveted tank secured thereto. The sides and ends of the 
tank are constructed of 54¢-in. carbon-steel plates and 
the top and slope sheet of 14-in. steel. The tender trucks 
are the Buckeye six-wheel type with carbon-steel axles, 
plain bearings, and A. S. F. Simplex clasp brakes. The 
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Bed; engine and trailer truck; pilot. .General 
stone, 


gan Castings Corp.,. Eddy- 
a. 
Wheels; engine and tender truck; 


PRUE Sic bape coc cus 0304602 -Armco Railroad Sales Co., Middle- 
town, ‘Ohio, : 
PAO soni Mike alkaine ah 50510 oe aieee-e .»Carnegie-Illinois Steel Corp., Pitts- 


burgh, Pa. 
Engine—truck, trailer truck and : 
tender-truck roller bearings .....The Timken Roller Bearing Co., Can- 


ton, Ohio. 
Lateral cushioning’ device ....... .»-American Locomotive Co., New York. 
BUIMper. . ode cpaciewes eae csbueeenns Ohio Steel Foundry Co., Lima, Ohio. 
Drawbar and safety bar; radial 
buffer; reverse gear; booster; 
fivedoor oii. ciscesstanxttakee .Franklin Railway Supply Co., Inc., 
New York. 
Sacinge: . rca eaes were ike Oe Pittsburgh Seeing and Steel Co., 
Pittsburgh, Pa. 
Pilot coupler and pocket ...........National Malleable and Steel Castings 
Co., Cleveland, Ohio. 
Brake equipment ...........s0005 ies tds Air Brake Co., Watertown, 
aN. . 
Westinghouse Air Brake Co., Wilmerd- 
ing, Pa. 
Brake shoes eBiex oie sungereee Brake Shoe Company, New 
ork. 
Sanders; rod packing ...........5. U. = Metallic Packing Co., Philadel- 
phia, Pa. 
Bushings for brake and sprin 


1-4 
+ «e+e Ex-Cell-O Corporation, Detroit, Mich. 
seeee The Lunkenheimer Company, Cincin- 
nati, Ohio. 
Ohio- Injector Co., Wadsworth, Ohio. 


hangers; bushings and pins . 
Valves 


Coeeeeeeeeeeeeereeeeses 


Cylinder and valve bushings; pis- 


fon bull and _ packing rings; 
valve rings; bell ............000. Hunt-Spiller Manufacturing Corpota- 
. tion, Boston, Mass. 
Rod tudhine «oie. dh kas tea Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 
Magnus Metal Div., National Lead 
o., New York. 
OS ETTORE TEATS Pilliod Co., New York. 
UN MEU ccc ccesceeseenveds Huron Mfg, Co., Detroit, Mich. 
Ss eee Grip Nut Co., Chicago. 
Mechanical lubricators ............ Detroit Lubricator Co., Detroit, Mich. 
; Nathan Manufacturing Co., New York. 
RB os cic sive ve.dasnseie cas The Prime Manufacturing Co., Mil- 
waukee, Wis. 
Alemite Div., Stewart-Warner Corp., 
: Chicago. 
Boiler and firebox steel ..Carnegie-Illinois Steel Corp., Pitts- 
burgh, Pa. 
Lukens Steel Co., Coatesville, Pa. 
Jones & Laughlin Steel Corp., Pitts- 
’ burgh, Pa. 
Boiler braces and pins ............ Ewald Iron Co., Louisville, Ky. 
Staybolts ....... ..»+Ewald Iron Co., Louisville, Ky. 
Flannery Bolt Co., . Bridgeville, Pa. 
Ulster Iron Works, Dover, N. J. 
Arch tubes ..... ... National Tube Co., Pittsburgh, Pa. 
SEE EE ee oe a ae +eeeeLocomotive Firebox Co., Chicago. 


Partial List of Materials and Equipment on the Chesapeake & Ohio 2-8-4 Type Locomotives 



















Boiler tubes and flues............ The Babcock & Wilcox Tube ( 
Beaver Falls, Pa. 
Globe Steel Tubes Co., Milwaukd 
Wis. ; 
National Tube Co., Pittsburgh, Pa, 
Stoker engine and feedwater 
pumip . thruttle 5 ss «pas scien onan The Lunkenheimer Company, Cing 
nati, Qhio. 
Pisin Be oe os cre ONG gence General Refractories Company, Phil 
delphia, Pa. 
UTNE WONG. 0855 ogee aioe ee Throttle Co., Inc., N 
ork. 
PMO BOES 6:65 = Rw So es Fae The Okadee Company, Chicago. 
Dowels mather ... 28S cea Skes sce es Wilson Engineering Corp., Chicago, 
DUPER MOMEE 6. os es. Gateaiewe sie Me The Superheater Company, New Yom 
CME eS ooo 0-5 ok Deo  ee Johns-Manville Sales Corp., New Yo 
RIDE GOVETINE «0.6.5.0. so MOUe ial ws nae Union Asbestos & Rubber Co., C 
cago. 
Feedwater heater ............0.005 Worthington Pump and Machine 
Corp., Harrison, N. J. 
Injector; injector check; feedwater 
eater check; low-water alarm; 
water column; gage _ cocks; tt 
water gages; cab turret x . 
valves; water gage valves; whistle. Nathan Manufacturing Co., New Yo 
PiveWee: GTAbes ob var cb. ck Vemere ns Waugh Equipment Co., New York. 
ROM Ss Lites baa shine cohen air aoe Standard Stoker Co., Inc., New Y 
Clear vision window .............. The Prime Manufacturing Co., M 
waukee, is. 
Headlight and generator; cab 
pag = classification lamp; back- _ : : 
WE NOMI oo 5k oS ass 9's Vio mb widc dw nti The Pyle-National Company, Chica 
TVGM COMNOL: 6 05h5 5 57 i 0 Sees Union Switch & Signal Co., Swi 
vale, Pa. Z 
SST CREE PA oat eae ene A. M. Byers Co., Pittsburgh, Pa: 
Whistle operating valve ........... Viloco Railway Equipment Co., oi 
cago. : 
De Pr ios a ie eS isn es Railway Service and Supply Cor 
Indianapolis, Ind. 
Flexible connections between en- ; 
gine and _ tender; automatic . 
ON BERRA R eee Barco Manufacturing Co., Chicago. 
Tender: p 
IE CM a) 238 0d gin, ais ar trac oa Carnegie-Illinois Steel Corp., Pi 
burgh, Pa. . 
Dee mall Eee eee Champion Rivet Co., Cleveland, Oi 
SS ee ete Fe a ae Wm. Powell Co., Cincinnati, Ohio. 
"get PERERA ESS eae apes 092 Se General Steel Casting Corporation, } 
dystone, Pa. 


Huron Mfg. Co., Detroit, Mich. 


ON IE och bin. 0 Xd keels 66 «aren ¢ L 
Bacheve Steel Castings Co., Columb: 


Trucks; draft gear yokes 


io. 
Spring snubbers ................ Cardwell Westinghouse Co., Chicago. 
Coupler; journal box lids ....... National Malleable and Steel Casting] 
Co., Cleveland, Ohio. : 
Brakes ..........+0.+..--.+++.+.++American Steel Foundries, Chicago. 
Brake shoes and keys ............ American Brake Shoe Company, \¥4 
or 
TCT ARE oun eicins ot cede de dace W. H. Miner, Inc., Chicago. 
I nog tea ae hes et Ewald Iron Co., Louisville, Ky. 
Journal bearings .........0..e00% .. Magnus Metal Div., National Le 
Co.. New York. 














tender brake cylinders, 14-in. by 12-in., are mounted on 
the frame and the brake equipment is designed to apply 
a braking load of 70 per cent of the light weight of the 
tender at 50-Ib. cylinder pressure. 





The Franklin E2 radial buffer is used between engi 
and tender and Barco flexible connections are used {i 
engine and tender steam and air lines. The tender dra 
gear is Miner A22XB. 
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ves [Swedish Railways Install 
Tube ( ; 
Milwaukd 
meth All- V V elded Tank Cars 
any, Cine 
pany, Phil F F 
Inc., N#A NEW type of all-welded tank car is being placed in Alb An * 
‘icago, _- ervice on the Swedish State Railways. Built by the firm By im 2 derssem 
‘ se ‘of Chr. Olsson, with shops in Stockholm, these cars differ 
“ New Ye in design and construction from standard tank cars of the 


_posual type. Many tank cars built in recent years have and cross members. These end parts carry the buffers, 
Machine had welded tanks but in the Olsson cars practically the draw gear, spring suspension and brake devices. 

whole structure is welded. They have thus no separate The tank for two-axle cars han a capacity of from 4.000 
underframe, in the usual sense of this term, but merely, ‘to 7,000 imp. gal., with diameters respectively of approxi- 
teach end, a fixed, two-wheel frame welded to the tank, mately 71 in. and 105 in. Plate thicknesses are about 
nd consisting of bearing forks, buffer beam, draw box 0.32 in. in the body portion of the tank and 0.39 in. in the 


* Engineering department, Swedish State Railways. (Continued on page 361) 
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Above: Welded tank car which has been built without the use of 
the conventional center sill construction 










@ left: The two-wheel trucks are. equipped with roller bearings 


ht: End cradles,.to: suppe 
draft gear attachn 
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Left: Pvt. Anthony Zahar, Brooklyn, N. Y., 
cleans a headlight lens in an enginehouse of 
the Bengal & Assam 


Right: Pvt. Frank Yakaites, Fond du Lac, Wis., 

formerly with the Soo Line, supervises an In- 

dian who is cleaning the smoke-box of a 
Bengal & Assam locomotive 





Below left: A Bengal & Assam meter-gauge 
locomotive is turned by Indian laborers—On 
the engine, left to right, are Pvt. Quentin 
Carbone, Woodhaven, N. Y., formerly with 
the Long Island; Pvt. Hellmuth Asmus, Staten 
Island, N. Y., and Pvt. Jostph Beres, Buffalo, 


. 


Bengal & Assam Operated by 


Military Railway Service 


U. S. War Department Photographs 
Wuen American railroad troops took over 
portions of the Bangal & Assam Railway 
virtually the only supply route for th 
men engaged in building the Ledo Roa 
and for General Stillwell’s troops in North 
ern Burma, they encountered two majo 
stumbling blocks—the first, now nearli 
corrected, that of transshipping freight’ 
from broad-gauge to meter-gauge line; t 
second, involving ferrying of cars on sma 
barges across the Brahmaputra River, 
varying level of which from dry to mot 
soon season prevents bridge constructi¢ 
With the advent of the Military Railw 
Service tempo at the ferry point and on® 
whole line soon picked up. Though India 
were. still employed, whenever there 9 
chance of delay American railroaders ¥ 
quick to step in. In the first two mom 
under the new operation, there was rou 
a 40 per cent increase in the volume 
traffic handled. a 
The statement that “it is no exagge 
tion to say that the railway was 
operated by our men very close to 


T/4 C. E. Roth, Canandaigua, N. Y., 2 { 
N. Y. C. worker, greasing a locor 
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mes,’ made by 
ory. 

When the M. R. S. was set up in the 
hina~Burma-India theater of operation 
der Brig. Gen. Thomas B. Wilson, his 
ganization included a number of ex-rail- 
aders. They were: Col. John A. Apple- 
n (Penna.), who was there at the start; 
t. Col. Martin Goerl (N. Y. C.); Lt. Col. 
tanley H. Bray (S. P.); Lt. Cols. H. B. 
Hoyt and Karl F. Emmanuel (N. Y. C.); 
t.Col. George R. Branch (C. R. I. & P.); 
t.Col. Harvey B. Pilcher (Wabash) ; Lt: 
ol. W. P. Wilson (C. B. & Q.); Lt. Col. 
lva C. Ogg (T. & P.) ; Lt. Col. Clarence 
. Conlisk (A. T. & S. F.) and Maj. 
Phillips (Penna.). Lt. Col. 


one officer tells its own 


,mation B. Richardson, formerly a mem- 


tt of the editorial staff of the Railway 
echamcal Engineer, is Director of Sup- 
y for the Transportation Service. 


Sat. “echanical Engineer 
aS ’ 1944 


Upper left: Corp. Joseph Bassallo, Croton-on- 

Hudson, N. Y., formerly with the New York 

Central, works on an engine on the meter- 
gauge Bengal & Assam 


Upper right: Pvt. Nelson B. O’Brien, Croton- 

on-Hudson, N. Y., formerly with the New 

York Central, putting coal on the fire, and 

Pvt. Dominic }. DeJerolme, Niles, Ohio, for- 

merly with the Erie, on the engineman’s seat 
of a Bengal & Assam locomotive 


‘ 
- 


Right: Pvt. Michael }. Masone, Queens, N. Y., 
coupling cars on the Bengal & Assam 


Below: Corp. Joseph Bassallo and Capt. Harry 

E. Owens, Mattoon, Ill., both former New York 

Central men, check a rod on a U. S. A. meter- 
gauge locomotive on the Bengal & Assam 














Materials Available fer 


Modern Rolling Stock 


@ we of the earliest so-called “steel” coaches was built 
by the Pressed Steel Car Company and delivered to 
the Southern in 1906. Considerable wood was used 
throughout; both the body and trucké being of a com- 
posite construction. The coach was about 74% ft. long, 
weighing 110,100 Ib. and seating 73 passengers. The 
specialties were rather few; consisting in part of plain 
air brake, high-pressure steam heat, Pintsch gas lights, 
walk-over seats, and so on. 

The all-steel coach of the late ’20’s, common before 
the advent of the streamliner, was constructed of rela- 
tively heavy mild steel sections and the general interior 
finish was also fabricated of steel. The clerestory type 

of roof was yet in vogue and the fish-belly center sill 
in combination with a steel platform and bolster casting 
was still common though being somewhat displaced. 

A typical coach of this era was about 79 ft. long, weigh- 
ing 130,500 Ib., and seating 84 passengers. The special- 
ties had both been improved and increased in number; 
now including an air brake with a universal valve,  bat- 
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Passenger coach built by Pressed Steel for the Southern in 1906 


teries, a belt-driven 2-kw. generator, and an improved 
coupler, to mention several. 

The railroads were becoming alarmed at the increase 
in total train weight with no revenue increase. Stronger 
and lighter materials of construction were offered, the 
modern streamlined coach was developed, and the A. A. R. 
later evolved a specification setting forth a standard for 
safety and strength in passenger car design. Just pre- 
vious to this war, a typical deluxe streamlined coach 
of riveted and welded low-alloy steel construction was 
about 85 ft. long, weighing 121,000 Ib. and seating 56 
passengers. 

The specialty items had been further improved and 
increased in number; electro-pneumatic control devices 
having been added to the air brake, modern lighting and 
air conditioning requiring larger capacity batteries and 
20 kw. generators, improved seating, air-pressure water 
system, and others. Streamlining required a skirting and 
a full end closure. The brake cylinders, roller bearings, 
and cushioning devices had been added to the trucks. 





* Abstract of a paper presented at the semi-annual meeting of the 
American Society of Mechanical Engineers, Railroad Division, Pittsburgh, 
Pa., pimae 20, 1944. 

f? Mechanical engineer, Pressed Steel Car Company. 
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twenties’ Modern delwt 
1906 coach coach 
Weight of complete car, tb. ....... 110,100 -130,500 
Weight of two trucks, Ib. ........ 36,500 33,660 
Weight of complete body, Ib. .... 73,600 96,900 
by ot boty specialties, Dive» 11,000 40,300 48,500 
eight o without specialties, : 
Rs. aig nha Pane 62,600 56,600 33,500 
. Body specialties proportion of . f 
mp ete body, per cent ........ 15 42 ee 
Enagt:- OF C00, i Rs, i cee oes 74% 79 85 
Number: of passengers ...........- 73 84 
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pounds per foot of length. Notice in comparison to Table 
I that the per-foot weights of the complete car and of the 
complete body for. the deluxe coach are both less that 
for either of the other two coaches. 

The reduction of the weight figures to a per-passengef 
basis in Table III is a method of comparing the amount of 
service the individual passenger of the three eras received 
from the railroads. In order directly to compare the latt 


—— 


Table I—General Trend in Steel Coach Weight 
Late 
































twenties coach with a modern coach, the deluxe coach Mia 
been stripped of the comfortable lounge rooms, subs 
tuting small toilets in their stead, and the seat spacilé 
has been reduced so as*to accommodate 84 passenge® 
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These figures are tabulated in the last column. With 
reference to the weight of complete car and weight of 
complete body, this added column emphasizes the addi- 
tional comforts of the large lounge rooms and the spacious 
seating with a decrease in total coach revenue and an in- 





Table Ii—Trend in Coach Body and Specialty Weights, 
Per Foot of Length 


te 
twenties’ Modern deluxe 

1906 coach coach coach 

Length over-all, ft. 06% wscrebicca 74% 79 85 

Weight of complete car, Ib. .... 1,480 1,655 1,425 

Weight of complete body, Ib. .... 985 1,225 5 

Weight of body specialties, lb..... 145 510 570 
Weight of body without special- 

DP > évegenseeadhs Wehaeue « 840 715 395 








crease in the weight hauled per passenger. This may 
be presented as an argument for further decreasing the 
complete car weight in order to increase the revenue per 
passenger pound. 

Omitting the 56 passenger coach for the present, the 
weight of body specialties shows that the service per pas- 
senger in the form of comfort and safety attributable 
to the specialties has been considerably increased. Now 
considering the deluxe coach, this service is abruptly 
increased to almost twice that of the late twenties coach. 
The fewer passengers also provide less revenue out of 
which to amortize this increased cost. The columns con- 
taining the weight of body without specialties accentuate 





A typical passenger 


the body weight reduction per passenger without penal- 
izing the strength or safety of the structure. 
Tables I through III place emphasis on the remarkable 


to Table Stvice being offered by the railroads to the public 

ad of theg rough the medium of the deluxe cars. The specialties 

less. thal hold a field for weight reduction, dependent upon certain 
factors which will be discussed later. 

sassenget The non-structural material ofa coach holds an oppor- 

mount off tity for the application of magnesium and the justifi- 
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cation for its use will be its cost-weight ratio. ‘While cer- 
tain new variations in alloys will be placed on the 
postwar market, it is doubtful that any radically different 
materials or combinations suitable for railroad rolling 
stock structures will immediately appear. The problem 
facing us is rather the placing of existing materials of 
construction into their proper economic sphere of use. 

Weare all probably familiar with the use of steel in the 
modern streamlined car. The structure is of an alloy 
steel, the trucks of alloy- or common-steel castings, the 
equalizers and axles of steel forgings and so on. 

The elastic modulus of steel is around 30,000,000 Ib. 
per sq. in. and the low alloy steels generally have yields 
in the neighborhood of 50,000 Ib. per sq. in. Table IV 
sets forth some physical data for steel and compares the 





Table I1I—Trend in Coach Weight Per Passenger 





Late Modern deluxe 
twenties’ coach 
1906 coach coach rc A --—~, 
Number of passengers .... 73 84 56 84 (assumed) 
Weight of complete car, Ib. 1,510 1,555 2,160 1,440 
Weight of complete body, Ib. 1,010 1,155 1,465 975 
Weight of y specialties, 
RR KEES Se 150 480 865 575 
Weight of body without 
specialties, Ib. ........006 860 675 600 400 





basic design stresses for a low-alloy and an open hearth 
steel. The A. A. R. passenger car specification out- 


lines a series of allowable stresses based on open hearth 






coach built about 1906 


steel with a yield of 32,000 lb. per sq. in. This speci- 
fication states that the allowables may be increased by 
the yield strength ratios; in this case 50 to 32, or a 56 
per cent’ increase. 

A number of years ago some experiments were under- 
taken to determine the relative ability of two types of 
spot-welded low-alloy steel specimens to withstand a 
tensile loading. Type A and B specimens were identical 
except that Type B was subjected to a tempering. Spot- 


De luxe lightweight coach in which welding has been used extensively 





Typical underframe of a passenger coach of the Jate 1920's 


weld specimens of each type were prepared and tested in 
the manner shown in one of the drawings. The applied 
load at failure for Type B was consistently greater than 
that for Type A and it failed in a more ductile manner. 

An enlarged portion of the spot weld in the Type A 
specimen is shown in another drawing. Notice the very 
good weld structure and the heat affected zone surround- 
ing the nugget. An examination of the heat affected 
zone revealed a very hard and quite acicular structure. 
_ The hard zone concentrated stress at the edge of the nug- 
fet and thereby caused failure at a relatively low external 
load. This type of zone was not so critical around the 
Type B nugget. 

The results of this investigation emphasize the im- 
portance of properly stiffening thin spot-welded low-alloy 
steel side sheets against the formation of dynamic 
buckles in service in order to avoid tensile-fatigue failure. 

At first, there was complaint about the formability of 
low alloy steels. While their general formability still 
holds room for improvement, we have become familiar 
with their characteristics, The steel companies have 
developed improved characteristics. 

As a new product, alloy steels had their, troubles and 
it was necessary to learn how to fabricate them. At one 
time the forming die cost attached to a car may well have 
been a considerable portion of the total but the proper 
application of welding has reduced this considerably. 
Compare the all welded bolster with flame cut dia- 
phragms to the riveted bolster having pressed diaphragms. 

For long steel shapes requiring accuracy, such as 
mouldings, either the draw bench or power rolls may be 
used. These methods are limited by the characteristics 
and thickness of the steel that may be economically 
formed. 


Steel Castings 


A properly designed weldment will generally weigh 
less than a steel casting. Thinner high tensile sections 
may be used than a good foundry practice will allow for 
casting walls. It may be that a combined weldment and 
casting should be employed to meet a given set of condi- 
tions. 

Truck equalizers are expensive forgings. Some devel- 
opment is at present under way towards casting these in 
a high-tensile steel. If preliminary design bears out in the 
final result, there will be a considerable weight reduction. 
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An item as critical as the equalizer will require strict 
quality control in the foundry, possibly either X-ray or 
magnaflux. 

Magnesium is today little known outside of certain war- 
time industries but it is apparently being successfully used 
both structurally and otherwise. Due to low elastic modu- 
lus and strength combined with a somewhat higher cost, 
magnesium is not a Satisfactory structural material for 
railroad rolling stock, but this metal with its light weight 











Table IV—Comparison of Open-Hearth and Lew- 
Alloy Steels 


PuysicaL PROPERTIES 









Open hearth Low alloy base an 
Siseuc: thoduis, We. et See. oe 30;000,000 30,000,000 
Yield strength, Ib. per sq. in......++..sc-- 32:0 so.oumirait lu 
Ultimate strength, lb. per sq. im............. 60,000 70,000 ic mod 
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Magnesium does not form particularly well without ap- 
plication of heat but it is claimed that the forming tem 
peratures will not affect its properties, Thin sections @ 
magnesium constitute a fire hazard; the more finely di 
vided material having the greatest potential hazard. Chips 
turnings, grindings, drillings, etc., are a serious shop hat 
ard and strict precautions must be taken for their prope 
collection and disposition. 

Magnesium corrodes readily and should be thorougill 
covered with a protective coating. Pockets that mighté 
trap corrosive media must be avoided. Copper or alldf 
containing copper must not be allowed to contact mag 
nesium. Steel rivets and screws should not be arbitfatil 
used to fasten this metal in place, particularly if corrosi™ 
media are present. However, steel screws can be plate 
so as to avoid a direct contact. 




















Aluminum in Car Work 





The heat-treated and, cold-worked classes of # 
‘wrought aluminum alloys holding our general interest! 
listed in Table VI. These alloys obtain their strens! 
in the manner indicated by the column headings. Sos 
of the heat-treated alloys may also be -cold worked t0! 
crease their physicals. 
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Nature has bestowed upon aluminum some physical 
characteristics quite different from steel. The elastic 
modulus and unit weight are both about one-third those 
of steel. Heating either the cold-worked or the heat- 
treated alloy above certain temperatures will result in a 
loss of strength which cannot be recaptured without a re- 
heat treatment. t 

The alloys most commonly used in passenger equip- 
ment cars for non-structural purposes are 38, 52S and 








Table V—tTypical Properties of Magnesium 


Weight, Elastic Yield, | Ultimate 
Alloy Ib. per cu. in. modulus, lb. Ib. per sq. in. Ib. per sq. in. 
Magnesium ........ 0.065 6,500,000 27,000 42,000 
Muminum 17S-T ...- 0.101 10,300,000 32,000 55,000 





53S; and for structural purposes are 17S and 24S with 
‘ 17S the more predominate. 

Table VI outlines the minimum ultimate and yield 
strength values of these alloys. Alloy 61S-T is included 
as one that cannot be used structurally in passenger cars 
because the spread between the ultimate and yield is 
less than that required by the A. A. R. A modified alloy, 
61S-T62, is available with the spread increased sufficiently 
by reducing the yield to 26,000 Ib. per sq. in. The 17S 
alloy has a yield comparable to open-hearth steel and the 
\. A. R. specification, therefore, permits designs using 
this alloy to be based on the published design stresses 
for open-hearth steel. The 24S-T alloy has higher phys- 
cals than 17S-T but does not form as readily and is at 
present somewhat more expensive. 

Careful handling during fabrication and erection must 
be observed. The expansion coefficient is about twice 
that of steel and indiscriminate hot riveting may drive 
sificient metal ahead into a blind end to form a buckle 
dificult of removal. 

The A. A. R. Specification limits to 1 in. the deflec- 
tion of a passenger car having approximately 60-ft. wheel 
Low allo hase and under an 800,000 Ib. buff applied onto the rear 
30,000 trait lugs. This restriction combined with the low elas- 
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0 
50,000 
70,00%ic modulus of the aluminum alloys imposes a limitation 
on the structural weight saving. 
25 Even though a higher-strength aluminum alloy were 
31,20mplaced on the market in the postwar period, an analysis 
—_———— fi the two preceding paragraphs will indicate that such an 
or certaiiflloy cannot be economically used. for outside structural 
sheathing or for any member affecting the deflection. 
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However, this alloy would. perform satisfactorily to re- 
duce the weight of certain other structural members. 

The effect of heat on the strength of the structural 
alloys has been previously remarked and this eliminates 
fusion welding in a member. requiring maintenance of 
full strength. Non-structural alloys such as 3S or 52S 
can be readily arc, gas or spot welded. Spot welding 
of structural aluminum alloys is today practiced in the 
aircraft industry. The American Welding Society’s Rec- 
ommended Practice and the individual papers concerned 
with spot welding this metal generally stress two points; 
that extensive surface preparation is required and that 
the stored energy type of welding produces the soundest 
and most economical welds. 

Published statements indicate that while the shear 
strength of the structural spot welds is satisfactory, their 
ability to carry appreciable tensile loads is not con- 
sistent. Spot welds in the structural alloys are particu- 
larly susceptible to corrosion and require protection. 


Aluminum Rivets 


Although aluminum rivets, are available in several 
different alloys, steel and Al7S-T alloy rivets are the 
most satisfactory. The 17S-T alloy rivet possesses a 
greater strength than the A17S-T but its qualities are 





Table VI—Minimum Physical Properties of Heat-Treated 
and Cold-Worked Aluminum Alloys 








Heat treated Cold worked 
Fa} AN ~ 
Alloy Ultimate Yield Alloy Ultimate 
28-%H 14,000 
178-T 55,000 32,000 to to 
2S-H 22,000 
248-T 62,000 40,000 3S-4%H 17,000 
to to 
53S-T 32,000 25,000 3S-H 27,000 
52S-%4H 31,000 
61S-T 38,000 35,000 to to 
52S-H 39,000 





such that it must be heat treated and driven immediately 
thereafter or held at a very low temperature until used. 
The strength of A17S-T rivets is appreciably less than 
for steel rivets and aluminum has a tendency towards cor- 
rosion in the presence of steel. Therefore, the choice of 
rivets will be influenced by the severity of both the load 
being transmitted and the conditions of corrosion. Pro- 
viding the individual parts are properly primed and the 
completed structure thoroughly covered by a protective 





Construction of welded underframe end in a modern lightweight coach 
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coating, there should generally be no reason to fear 
corrosion in the passenger coach. If containers holding 
brine solutions are loaded through dining-car vestibules, 
the splashing and resultant entrapment of some solution 
around connections will cause a materially accelerated 
corrosion, especially if exposed steel rivets are present. 
Aluminum should not be allowed to contact any ma- 
terials containing an appreciable amount of copper. Cer- 
tain types of composition flooring and some glues must be 





An enlarged portion of the spot weld in the Type A weld specimen 
shown in one of the drawings 


specified to contain corrosion inhibiting agents. If rea- 
sonable precautions are taken, however, there will be no 
particular need for concern. 


Formability 


In general, aluminum alloys at full strength do not cold 
form as readily as steel. They have a tendency to crack 
unless a sufficiently large radius die is used but a low 
heat will improve this condition. The cold worked alloys 
may be selected of a temper to suit the severity of form- 
ing. The less the cold work the easier to form. 

Shapes, structural or otherwise, of almost any cross 
section may.be formed by the extrusion process which 
has the advantage of producing very lengthy sections and 
at the same time maintaining close tolerances. The maxi- 
mum length is at present based upon a billet weight of 
350 Ib. at 0.1 lb. per cu. in, and the capacity “of the 
straightening equipment. 

Extrusion dies are very often, though not always, con- 
siderably less costly than pressing dies. By extruding, 
only one die is required for each part. The cost of rolls 
for complete mouldings and retainers sometimes varies 
between 10 to 14 times extrusion die costs. : 


Aluminum Car Specialties 


The specialties hold a field for further reduction in pas- 
senger-car weight and satisfactory results can be obtained 
with aluminum provided the cost is reduced to an eco- 
nomical cost-weight ratio. I have reviewed this problem 
with some specialty manufacturers and the higher ma- 
terial price plus new manufacturing problems often ma- 
terially raised the final cost. 

Aluminum saved about 875 lb. per car with the air- 
brake specialties. The relay and control valves are both 
intricate castings and passengers’ lives depend upon their 
correct operation. Casting porosity must be avoided and 
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accomplishing this plus the cost of aluminum advancf 
the price. 

The price of an air distribution system was conside 
ably advanced due, it was claimed, to the increased 
terial costs and the different manufacturing technique. 

The rotating reclining seats afford an opportunity { 
a substantial reduction. With aluminum, various man 
facturers offered savings varying from 15 to 25 Ib. 5 
seat. For a 56-passenger car, this is a weight reducti 
varying from 420 to 700 Ib. and from 600 to 1,000 | 
for an 80 passenger car. 

The factor that aluminum presents in the reduction 
specialty weight will depend both on the ability of ti 
‘specialty manufacturers together with the aluminum pr 
ducers to lower the selling price and on the over- 

































Tensile test specimens Types A and B are identical except 
Type B was tempered 


economy to the railroads. Neither the customer nor 

manufacturer will consider absorbing. the additio 
charges required to place practical and economical alu 
num specialties on the market. 

We have reviewed aluminum and see that it has cert 
characteristics quite different from steel. The structu 
alloys are not presently weldable by the fusion proc 
and therefore assembly by riveting dominates. Po 
bilities for corrosion must be observed when designi 
but need not concern us if certain fundamentals are k¢ 
in mind. 

Fast hot pressing, and other shop practices, 
quires high temperature heating of aluminum and the 
fore heat treating equipment. Whether or not it will 
economical to install this and other fabrication equipmé 
will depend on the demand for railroad rolling sto 
fabricated from these alloys and that is a problem for! 
producers of aluminum. 


Relative Costs 


The price of aluminum ranges from seven to ten ti 
that of the low-alloy steels on a per-pound basis. 





Left: Extruded aluminum mouldings—Right: Drawn chrome stee- 
cost ‘of rolls for the drawn chrome moulding and retainer varied 
10 to 14 times the extrusion die costs 


though the elastic modulus is roughly one-third tha! 
steel, the structure does not require three times the 
terial and the lower weight of the aluminum alloys ¥” 
to advantage. Considering the structural shell only,’ 
proportionate total material costs in a passenger © 
may drop to a 3 or 2 to 1 ratio depending on the§ 
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of the structure and the amount of steel present. The 
reflection of this ratio in the total cost is markedly re- 
duced by the addition of specialty prices, labor, and op- 
erating expenses. In proportion, the cost of a freight 
car would be influenced considerably more than that of a 
passenger car. A detailed discussion concerned with the 
relative economy of aluminum and steel is particularly 
difficult because of the changing conditions of transpor- 
tation facing us in the future. 

Both original and maintenance costs contribute largely 
to the over-all economy of the structure. The previous 
discussion concerned with material cost indicated that pro- 
portionately the higher per pound price of aluminum 
would more strongly reflect in the total cost of a freight 
car than in that of a passenger car. Ability to withstand 
fatigue, corrosion, and hard usage-are recognized main- 
tenance factors which will affect this cost. Both the U. 
S. Steel Corporation and the Aluminum Company have 
had some hopper cars engaged in hauling coal under 
service tests for a number of years. Published state- 
ments at this time of the comparative results obtained 
with U. S. S. Cor-Ten and the aluminum alloy would be 
interesting. 


Decline in Individual Orders 


The size of individual freight-car orders has declined. 
Therefore, any inefficiency on the part of the car builder 
resulting from a material being difficult to fabricate, or 
from other causes, cannot now be as readily absorbed but 
will rather be more sharply reflected in the average cost 
figures. Efficient operation has to be maintained from 
the start of fabrication. Uniform materials of construc- 
tion that meet these normal requirements of the industry 
for economical fabrication and assembly must be avail- 
able. 

The ability of either steel or aluminum to fit ‘into this 
general picture as influenced by first cost, maintenance, 
revenue, etc., which may all be summed up as the cost- 
weight ratio over a specified period, will determine the 
degree to which each is used. 


Swedish Railways 
All-Welded Tank Car 


(Continued from page 353) 


heads. The tank is in itself strong enough to support the 
load as well as to sustain all draw and buffer forces that 
must be reckoned with. For reinforcement the tank is 

. braced on the inside in a serviceable manner, especially 
in consideration of the buffing forces to which the car 
may be exposed. The tank is made of steel plate which 
has a tensile strength of 52,500 Ib. per sq. in. and it is 
hydraulically tested for a pressure of about 30 Ib. per sq. 
in. The cars have a wheel base of 16% ft. and 19 ft. 234 
in. and overall lengths of 29 ft. 834 in: and 32 ft. 4 in. 
respectively . 

The cars are provided with a powerfully made draw 
gear at each end instead of a through draw bar.’ Standard 
freight-car coupler hooks are used for the cars intended 
lor use on Swedish railways and the force is transmitted 
to the buffer beam by means of two standard volute 
buffer springs at each buffer beam. The entire draw gear 
is easily accessible from above. The buffers are of the 
socket type. 

These cars are fitted with roller bearings and the sup- 
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porting springs and suspension are of the type standard 
to Swedish freight cars. A screw-type hand brake which $ 
acts on all wheels through double brake shoes is operated 
with a crank wheel from a platform at one end of the car. 
In addition, some of the cars are provided with an air 
brake with a brake-gear changer and slack adjuster. The 
brake cylinder and reservoir are suspended in brackets 
which are welded directly to the tank. The total weight 
saving realized in these cars is about 4,400 Ib. 


Great Northern 
Plywood Box Cars 


(Continued from page 348) 


is hoisted and key-bolted in place at the first station 
inside the shop; then the car starts on its way. 

The steel roofs are assembled on a special rack just 
above the floor, with a light traveler crane to carry the 
pinch riveter and another to carry the rivet heater. The 





Interiors of the Great Northern’s > mas box cars are sprayed with 
varni 


assembled roof is picked up by two trolley hoists and 
put in place on the car ready for riveting. 

The steel ends are stocked out of doors, and a traveler- 
crane is used to set them on the underframe, where they 
are set up, being: reversed temporarily in order to clear 
the side sill at the first station. After the sides are set 
up, a station is fitted with a special hoist for properly 
setting up and key-bolting two steel ends, one on each, 
car. 

The progressive method of car assembly is used 
throughout. All material for each station is delivered 
and piled, completely finished and ready for use at that 
station. 
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EDITORIALS 





Synthetics Which 
Inerease Motor Ratings 


The name Silicone has been given to a number of syn- 
thetic, thermal-setting, insulating resins and varnishes 
which may have a revolutionary effect on motor design. 
They establish a new class of electrical insulation which 
will raise safe operating temperatures of many types 
of equipment from ‘the previous range of 105 to 130 
deg. C. to a new range of 150 to 200 deg. C. Before 
they are baked and set by heat, they are good impreg- 
nants and afterward they form a mechanically strong 
bond between layers of material such as mica, glass 
fiber, cloth, asbestos, etc. Silicone insulation has the 
further merit that sparks or short circuits cause no 
carbon deposit and therefore do not result in tracking. 
It is also highly resistant to water and oil. 

The most spectacular thing which has been done 
with Silicone is to produce a Silicone-insulated motor 
weighing 210 pounds which develops the same horse- 
power as a standard motor weighing 410 pounds. This 
is described elsewhere in this issue. The comparison 
is made with a motor having class A insulation, and 
the gain would be considerably less as applied to the 
railroads’ number one problem of traction motors insu- 
lated with class B insulation which will withstand 
somewhat higher temperatures. 

The limiting factor in all class B insulation is the 
varnish, and Silicone definitely raises the limits. One 
of the first things that will be done will be to rewind 
traction motors, when such rewinding becomes neces- 
sary, using Silicone varnishes. This should definitely 
alleviate some of the present troubles being experienced 
in the electric-traction and Diesel-electric traction fields 
and extend the life of motors now being overloaded to 
meet war traffic demands. 

Later it may be possible to redesign and rerate 
traction motors. Theoretically at least, motors of the 
same horsepower could be built which would be smaller 
and lower in cost, but space limitations have always 
governed and will probably continue to do so. The 
net result will be more powerful motors, 

If motors are to be operated at temperatures of 200 
deg. C. or perhaps more, some precautionary measures 
will be necessary. At present the back coil connections 
on traction motors are brazed, while the commutator 
risers are soldered. The higher coil temperatures might 
easily cause solder trouble and it would appear that 
some way should be found to braze (silver solder) the 
riser connections as well. Also, in some designs of 


* motors, enough heat might be conducted to the bearings 


to cause annealing of a babbitt bearing. As experience 
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is gained, motors will be designed for use with the 
new insulations and it may be expected that direct 
benefit will accrue to all types of motive power using 
electric transmission. 


How Important 
Is Locomotive Maintenance? 


In times such as the railroads are now experiencing 
there is a tendency for one reason or another to feel that 
the work of our associations in the railroad field should 
be more or less of a side issue and that a railroad man 
should devote every hour of every day to the particular 
job for which he is paid. When one considers the 
importance of cooperative and coordinated effort in de- 
veloping the means to improve railroad operations it is 
rather difficult to understand the attitude of a mechanical 
man who does not recognize that a contribution to the 
work of a technical association is an extremely important 
part of his obligation to the industry in which he 
serves and can be a very profitable contribution to the 
railroad which employs him. 

Over a period of five or six years, the Locomotive 
Maintenance Officers’ Association has been in_ the 
process of laying the foundation for an organization of 
railroad mechanical department men whose function 
it is to make sure that the motive power of American 
railroads is maintained at a high standard and in the 
shortest possible time. 

It is worthwhile, again, to call attention to the fact 
that the money spent for the maintenance of railroad 
motive power—steam, Diesel and electric—represents 
the largest single item of expense in connection with 
railroad operation. This fact is of more than incidental 
importance because it not only shows the extent of a 
group of mechanical operations and personnel within 
the railroad industry that at one time during peace time 
represented a greater number of men and a larger ex- 
penditure in wages than the manufacturing plants en- 
gaged in producing automobiles, but because it does 
represent such a large expenditure it offers proportion- 
ately greater possibilities for effecting economies it 
maintenance methods. 

In this industry -within an industry there are ap- 
proximately 2,000 to 2,500 men in official and super 
visory capacity whose efforts are devoted to the servic- 
ing and maintenance of locomotives ; who are responsible 
for formulating the policies with respect to maintenance 
and who recommend the character of facilities with 
which the work must be done. 
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In the field of the mechanical department, the L. M. 
Q. A. represents one of a group of four associations the 
work of which in the car and locomotive field is related 
to and complementary to the work of the Mechanical 
Division of the A. A. R. With respect to motive power, 
the major part of the effort of several A. A. R. Me- 
chanical Division committees is concentrated on the 
problems of design, utilization, and economics. Over 
a period of years almost no effort has been directed 
toward the problems of the shop and the enginehouse. 

It seems rather difficult to explain why the L.M.O.A.., 
representing as it does such a potentially important and 
profitable relation to railroad operation, should have 
anv trouble in gathering into its membership a repre- 
sentative group of important mechanical officers and 
supervisors from every railroad of any consequence in 
the United States and Canada. Possibly the difficulty 
is that because of the fact that up to this time the asso- 
ciation, while being sponsored at least by the A. A. R. 
Mechanical Division and having high mechanical offi- 
cers on its advisory committee and in its membership, 
has been obliged to conduct its initial organization efforts 
and its campaign for members on an individual basis. 
It would be a fine thing if an association such as this 
could be built into a large and effective membership 
through the recognition on the part of interested indi- 
viduals of the importance of its work, but in the five or 
six years of its existence it still has less than 250 mem- 
bers and does not have men representing many railroads 
in this country without whom the complete effectiveness 
of its work cannot be realized. 

Possibly it is not out of order at this time to suggest 
that the time has arrived for mechanical officers to do 
some serious thinking about the potential value of an 
association such as this through the coordinated efforts 
of which the facilities and methods reldted to motive 
power maintenance can be effectively improved. It 
might help, in considering the matter, to mention again 
that the work of the Mechanical Division has for the 
most part been concentrated on the problems of design 
and standards and, over a period of years, the commit- 
tees of that group have not dealt with shop or engine- 

house facilities or methods except in an incidental man- 
ner. Such being the case, it is actually a fact that a 
large and important phase of the work of the mechani- 
cal department has been in a field left almost untouched 
by any organization except the Locomotive Maintenance 
Officers’ Association. 

At this moment the whole question of methods and 
lacilities for the maintenance of Diesel electric motive 
power is ina state of flux. There is a mighty important 
job to be done by a group in the mechanical department 
in the matter of recommending to railway management 
the character of facilities and methods that should be 
developed for this new, form of motive power. There is 

no better way of finding out how motive power should 
properly be maintained than to coordinate by means of 
committee work the knowledge and experience repre- 
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sented by the men on the railroads who are living 
with this problem every day. 

If this be true, why is it that every important railroad 
interested in improving locomotive maintenance does 
not actually encourage a selected group of mechanical 
officers and supervisors to become members of this 
group and become active in the work of committees for 
the purpose of developing reports that may ultimately 
serve as guides for all the railroads in the matter of 
maintenance and incidentally to the Mechanical Division 
committees in the matter of changes in design as a result 
of maintenance experience? 

These mechanical associations, such as the Locomo- 
tive Maintenance Officers’ Association in which mem- 
bership is purely voluntary, can not develop into effec- 
tive technical groups as long as men below the rank of 
chief mechanical officer have any feeling that there 
may be doubt in their superior’s mind as to the value 
of association work. Forward-looking mechanical offi- 
cers owe it to their supervisors to let them know just 
where they stand on this matter of association work. 


Bad Orders Threaten 
Adequate Car Supply 


The first eight semi-monthly reports of 1944 car 
conditions showed an average bad-order ratio of 2.5 
per cent. On an average of 1,713,121 cars on line this 
indicated that, at any given time, approximately 42,828 
cars were out of service while undergoing or awaiting 
repairs. The last four reports, ending with the one 
dated June 15, show an average of 3.0 per cent in bad 
order. With an average of 1,717,293 reported on line 
the number of cars out of service had increased to about 
51,519. The difference between these two figures, 8,691 
cars, represents more than half the total number of new 
cars delivered during the entire first six months of the 
These deliveries totaled 17,183 cars. 

It is readily apparent that any further increase in the 
number of bad-order cars which are undergoing or 
awaiting repairs will have a serious effect upon the 
serviceable car inventory of the country. Expected pro- 
duction of new cars for the entire year will hardly ex- 
ceed 40,000 units. Each fractional increase in the num- 
ber of bad-order cars serves to lessen the value of new 
car deliveries to the extent that they no longer represent 
a gain in total hauling capacity but serve only to hold 
ground in the transportation fight. 

The adequacy of a bad-order ratio of 2.5 per cent 
in preventing gradual deterioration of freight cars has 
been questioned in these columns before. Four per cent 
is probably nearer the minimum requirement if the com- 
plete effects of wear and of “time and the elements” are 
to be restored currently. But if the bad-order per- 
centage was to rise to four per cent before the end of the 
year, about 65 per cent of the expected gain in service- 
able car supply from the delivery of new cars will have 
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been nullified because of the increased number of ‘units: 


out of service awaiting repair. So, car departments 
throughout the country must find some way in which 
to hold the percentage of bad orders down while still 
maintaining inspection and repair programs that pro- 
vide needed safety factors. 

That this may prove difficult of accomplishment in 
view of the manpower situation offers another challenge 
to the initiative of supervisory officers in assigning such 
forces as they have in the most effective manner and 


in adopting every labor-saving method and medium of. 


which they can avail themselves. The progressive de- 
terioration of many of the older cars will not make the 
task any easier but it must not be used as an excuse 
for failure to keep the bad-order percentage within a 
limit which will assure a true increase in carrying ca- 
pacity from the new cars which are to be delivered. 
Motive power supply is expected to be adequate for 
the foreseeable demands likely to be made upon it. 
The same statement can not be made concerning car 
supply with any such assurance. Car shortages in vari- 
ous types of equipment have been common during the 
first half of the year and any traffic increase in the last 
half can only result in more instances in which shortages 
will occur or will be more serious when they de. occur. 


Scheduling in the 
Locomotive Repair Shop 


The organized scheduling of locomotive repair opera- 


tions so as to secure orderly procedure, get material and 


repair parts ready when needed and turn locomotives 
out of shop in the minimum time consistent with the 
class of repairs, was instituted and a rather complete 
system installed at the West Albany, N. Y., shops of 
the New York Central, for example, by 1911. After 
some preliminary experience, the Boston & Maine in- 
stalled a somewhat similar system at its Billerica, Mass., 
shops when these facilities were first placed in service in 
1914. Other roads followed suit and in the ensuing 
years shop schedules, adapted to the varying require- 
ments of different roads and different shop operating 
conditions, were quite widely installed. In general, the 
tendency was towards simplification and the elimina- 
tion of unnecessary detail and it would be hard to 
evaluate the increase in shop production and resultant 
decrease in locomotive hours per classified repair ac- 
complished by the orderly scheduling of operations. 
The experience of the Southern Pacific in scheduling 
locomotive repairs was described in an interesting paper, 
presented by Starr Harris, schedule foreman at the 
Sacramento, Calif., shops, before the Pacific Railway 
club early this year. A simplified schedule system was 
installed at Sacramento early in 1924 and after a year’s 
use, the average number of shopping days for Class 2 
repairs dropped from 54 to 41; Class 3 from 31 to 26 
days; and Classes 4 and 5 from 25 to 18 days. At the 









present time, with large power, only, handled at Sacra 
mento general shops, the average number of workin, 
days per locomotive has been reduced to 26 for Class} 
repairs, 21 days.for Class 3 repairs and 20 days fo, 
Class 4 repairs. In explanation of the small differeng 
in time required for Class 3 and Class 4 repairs, it \ 
explained that, except for flues, practically the samy 
amount of work is performed on both classes. 

Experience on the Southern Pacific, as on many othe; 
roads, shows the vital importance of a modern scheduk 
system and, in most cases, it pays to have the master 
schedule board located at a prominent position out in 
the shop where it can be readily seen by Supervisors and 
also by workmen, a surprising number of whom wil 
show interest in how the work is progressing if they are 
given this opportunity. Departmental boards anj 
schedule sheets giving the due dates for all ‘important 
items of locomotive repair work are desirable and ger- 
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erally used, in most large shops at least, arrangements! the ; | 
being made for all work completed on time to be so indi- Suite 


cated and delays emphasized by some mark which shows during t 
the department or cause responsible for the delay. h crew 

Obviously weak departments and other sources ofgpaits of 
delay, whether lack of materials, machinery or man-§ The t 

, ‘ in lengt 
power, are made quickly evident by the shop schedule 
system and corrective measures can be taken. The use 
of these schedule boards, when kept accurate and up-to- 
date proves very helpful in assuring a continuous flow 
of work through the shop, helping to avoid “bottle- 
necks” and conserving the time of all shop supervisors 
who do not need to visit other departments in order to 
make sure that repair work which has a bearing on their 
own operations is progressing favorably. 

One of the greatest advantages of shop scheduling is 
the check which it gives on materials, enabling shortages 
to be brought to the attention of the stores department 
and focusing attention on this shortage until it is re- 
lieved. The success of shop operations is of course 
closely tied up with the experience, resourcefulness and 
ingenuity of stores department officers in anticipating 
needs and making sure that repair programs are not 
tied up for lack of materials, a goal by no means ‘easy 
to achieve, especially under present conditions. In fact, | 
mechanical and purchasing and stores department co- J 
operation reach theoretical perfection when repair pro- 
grams are not started until all necessary materials are 
on the ground or “in sight.” 

Shop schedule systems can never be worth the. powder 
to blow them up without the full and hearty support 
of higher mechanical officers and especially the local 
shop managements. An elaborate system, more or less 
forced on a reluctant shop superintendent, or master 
mechanic, will never be anything but a formality and, at 
that, one which will not stand the test of time. On the 
other hand, with a progressive shop management and a 
schedule streamlined and simplified to meet local re- 
quirements, there is almost nothing which will prove 
of greater help to foremen in getting desired results. 
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| Out inf\Vheel changing arrangements on the freight-car repair 
sors andfrack of the Southern at Spencer, N. C., have been worked 
om wilgput through cooperation between local supervision and 
hey aregmanagement to a point where this work is handled speed- 
4 r : ily and economically. During recent years, with the 
S andBeavy traffic moving through the territory where the 
portant Brack is located, wheel changes have been very numerous 
nd gen-fand it is felt that delays to cars would have been common 
vementsfii the track as it is now laid out had not been in opera- 
so ind). gtio™.. 12 addition, the facilities provided have made it 
m " Bpossible to conserve manpower, a fact of great importance 
1 shows firing the labor shortage. In March, 1943, for example, 
ay. 2 crew of four carmen and two helpers changed 1,008 
rces of™pairs of wheels, 
The track on which wheel changes are made is 600 ft. 
r man-®§®. ° . 
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Mi * Three chain hoists are mounted on the swinging boom to handle the 
esults. 


bolster and both side frames 
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Mounted wheels are stored along the working track and moved to any 
desired location on a small hand cart which runs on the narrow 











track shown 


A locomotive headlight generator is driven by compressed air to furnish 
current for lighting of night operations: : 


length on which run the two service trucks which are 
the key to the efficiency of the set-up. These trucks have 
a boom built on them which is swung out over the repair 
track at-the end of the car from which the truck is being 
removed. It is supported at its far end by an A-frame. 
Two 114-ton and one 1-ton chain hoists are mounted on 
the boom fos handling the side frames and the bolster. 
In this respect the servicing does not differ from the 
usual type A-frame commonly employed at car repair 
points. However, the ease with which the boom can be 
swung clear of one working spot and moved, with the 
truck, to the next location has.done away with many 
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Parts bins are stocked with materials needed by the wheel gang 


of the inconveniences associated with moving the more 
commonly employed A-frames. ; 

The trucks on which the booms are mounted are also 
moving storehouses as far as the wheel gangs are con- 
cerned. Bins in these trucks are stocked With all of the 
items which a wheel gang is likely to need, including dust 
guards and plugs, brasses and wedges, lubricating oil, oil 
for painting journals on wheels removed, brake shoes 
and keys, hangers, other miscellaneous items and small 
tools. There is also a record cabinet stocked with a Wheel 
and Axle Manual, the A. A. R. Rules of Interchange, a 
work record book and necessary report forms. 

Each service cart is also equipped so that, when neces- 
sary, work can be done at night with current for illumi- 
nation provided from generators removed from old loco- 
motives mounted on the trucks. These generators are 
driven by compressed air from the yard lines. Two 
150-watt lamps are mounted on the boom and there is a 
drop cord connection for use when it is needed. These 
individual plants furnish ample light which is directed 
entirely in the working area. As a result these trucks 





Air-operated jacks speed operations and lessen physical demands on 


the workmen 


ate self-contained working units for either day or 
night use. 

On the other side of the repair track from the dumny 
track. on which the service trucks run there is a wheel- 
storage line, extending the full length of the repair track, 
which accommodates 66 pairs of mounted wheels, chilled. 


iron and steel, of various journal sizes. As needed, wheels 3s 


are run off the storage spot onto a dolly cart which runs 
on a narrow track. The dolly carries the wheels to the 
working location where, as the new wheels are moved, 
the pair being removed is placed on the dolly. The old 
wheels are then moved to the wheel storage spot from 
which ‘the new wheels were taken and are placed there 


to be picked up by a yard crane which services the entire} 








Night lighting of the working area comes from electric fixtures mounted 
on the boom with current supplied by an air-operated headlight 
generator 


wheel line, removing old wheels and stocking each loca- 
tion with newly mounted wheels. 

Each wheel gang is equipped with two air-operated 
50-ton Joyce jacks for raising cars so that trucks call 
be removed from under them. Mounted on wheels, the 
jacks are readily maneuvered into position under the cars 
and are moved from spot to spot without difficulty. They 
replaced manually-operated jacks which often required 
four or five men on the jack handle when heavily-loaded 
cars had to be raised. Elsewhere throughout the yard 
the Southern has found it advantageous to furnish the 
latest styles of jacks of various manufactures and types 
to facilitate operations and reduce worker fatigue. 

In the twelve months ending with February, 1944, the 
Spencer wheel track had changed out 10,078 pairs ot 
wheels, an average of 840 pairs per month. This was 
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done with the force of four carmen and two helpers 
working on the’ day trick, with the exception of a com- 

ratively small number changed at night on rush cars 
which had to be worked to meet connections. Under 
the present arrangement the helpers work with both 


j,qpairs of mechanics, cleaning journals, obtaining wheels, 
“fcoating journals on wheels removed and taking them to 


the storage location, and packing boxes. At no time is 


_; #there need for great haste on the part of either pair of 
‘Imechanics or of the helpers when the track is being 


entire 





‘fworked in the routine manner. 





The physical benefit ac- 
crues to the workers because the facilities on the track are 
sufficiently complete that the hardest parts of the work 
are no longer performed manually. A workman, shown 
in one of the illustrations, who was entitled to retirement 
has been. able to remain on the job because the physical 
strain of the work had been so far relieved that he can 
still perform a full day’s work and do it efficiently. Such 
factors as this in addition to the increase in track produc- 
tion and the speed with which changes can be made when 
necessary. have repaid the road for its attention to the 
laying out and equipping of this track. Similar arrange- 
ments are in use at a number of other points on the 
Southern but the Spencer installation was the first and 
is the most complete. 


Bulldozer Jobs 
In the Car Shop 


Quantity production of car parts produced by bending 
and forming has become essential to support present 
greatly stepped-up car-repair programs. At the Chicago 
car blacksmith shop of the Chicago & North Western 
stich parts as pressed Z-bars, U-section side posts, freight- 
car spring planks, straight and taper passenger car floor 
girts, and numerous small pressings, such as side-post 
splices, passenger-truck center braces, and attachment 


Special dies used 
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Ajax No. 10 bulldozer installed at the Chicago car blacksmith shop 
of the Chicago & North Western 


pressings for the support of AB brake equipment, are 
being turned out on a large bulldozer. 

One of the large jobs done in this manner is forming 
spring planks which are made of %-in. O.H. steel 7 ft. 
4 in. long by 17 in. wide, finished width. The channel 
flanges are bent cold in two operations, using a V-shape 
female die of the proper length on the back stop and a 
knife edge die bolted to the traveller or moving head. 
The production is about 160 channels in nine hours, 
which includes handling the incoming material to the 
machine and loading the finished spring planks on trailers 
for movement out of the blacksmith shop. 

One of ‘the illustrations shows the special back stop 
and the knife-edge die ready for setting up on the bull- 
dozer for this operation. The back stop is of special 
interest because of its rigid construction and the fact 
that it is made at the local shop. Its overall dimensions 


in bending center braces for passenger trucks 














are 10 in. by 12 in. by 10 ft. and it consists of two 114-in. 
steel plates with end plates and ribs made of the same 
material, spaced about 10 in. apart and joined in a well- 
braced, rigid construction by electric welding. A light 
machine cut was taken on each of the long outside plates 
to assure the necessary uniform thickness and straight- 
ness of the back stop. 

Side-post pressings are formed hot in one stroke. The 
original material consists of ™%-in. O.H. steel sheet 


Cahoose Cars 
With Plywood Sheathing 


Heavy freight traffic has required the Central Railroad of 
New Jersey to maintain in service a considerable number 
of steel-underframe, wooden-superstructure caboose cars. 
A number of these have recently been given heavy repairs 
at the Elizabethport, N. J., car shop during the course of 


A 10-foot back stop and dies being assembled on the machine preparatory to setting it up 
for making freight-car spring planks 


sheared to a width of 11 in. and a length of 8Y% ft. The 
finished posts are 634 in. wide.across the flange edges 
and the box section is 214 in. wide inside by 3 in. deep. 

Side-post splices are made using cast-steel dies in 
three pairs which cover all necessary sizes for this par- 
ticular job. These splices are made of O.H. steel % in. 
by 11% in. by 20 in. and, like the side-post pressings, 
are formed hot in one operation. 

Typical of the many relatively small bulldozer jobs is 
bending the center brace for passenger-car trucks shown 
in another of the illustrations, The dies are simply bolted 
in the machine at the proper height and the back stop 
adjusted for the required plate thickness, one center brace 
being bent cold at each stroke of the machine, which 
means a potential output of seven center braces a minute. 

To take up the driver-belt slack automatically the 300- 
hp. motor is mounted on a hinged bracket at the rear of 
the machine. Under heavy load this motor is free to 
move up and down with the hinged bracket, tending..to 
maintain uniform belt tension at all times.. As a pre- 


caution against damage to the motor and bracket in case. 


which the old tongue-and-groove vertical sheathing was 
replaced with plywood panels. In addition to giving a 
better finished appearance to the car exterior, the appli- 
cation of the plywood has served to give a greater strength 
and rigidity to the car body and is felt to have some in- 
sulating values. 

Four-foot panels of five-ply construction ry in. thick 
were used and they were applied to the car with double 
rows of 2-in. wood screws at the side sill, belt rail and 
top tail. The panels were tightly butt-jointed with a 
heavy coating of white lead used as a sealer and with the 


the belt fails or slips off the pulleys, a stop has been ** 


placed under the motor-stop bracket to limit the fall. 
Ajaet machine on which this work is being done: is an 
jax No. 10 bulldozer, operating at seven 30-in. strokes 
®, which was installed in 1937).In using. this 
ue Machine on small parts two sets of dies may be set 
up and operated at the same time. 
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Plywood panels are fastened to the side ‘sills, and belt rail with wood 
’ screws 
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The ends of the cars are built of plywood and some cars have plywood 
linings on the interior 


inside surface at the joints covered with several coats 
of an asphaltic paint to serve as an additional seal against 
the entrance of any moisture. On the outside the joints 
are covered with a 4-in. strip of %g-in. Flexiboard. Ply- 


wood was also used as inside lining on one of the ca-° 


hooses undergoing repairs and its use may be extended 
for this purpose on others which are now in the shop. 


Air Brake 
Questions and Answers 


HSC High-Speed Brake Equipment for Passenger 
Cars and “A” and “B” Diesel Locomotive Units 


259—-O.—Describe the operation of this handle. A.— 
The handle is inserted in the slot in the driver shaft hous- 
ing 9 and pushed forward until the curved lip slips be- 
neath cam roller 29. This latches the handle to the driver 
shaft housing to which a keyway is pinned. The end of 
the shaft 95 is keyed to fit into the keyway so that the 
shaft turns with the handle. Plunger spring 18 acts up- 
ward on plunger 20 and roller 104 so that the handle is 
tilted upward, when not held down, and through pusher 
22 unseats the pilot valve 21, causing a safety control 
brake application. When the handle is held down the 
lorce of spring 18 is nullified, permitting the lighter spring 
23 to seat the pilot valve 21, closing the safety control 
pipe exhaust. 


Independent Locomotive Brake 


260—O .—What type of brake valve is used? A.—The 
S-40-C which is a self-lapping brake valve by which the 
locomotive brake cylinder pressure is controlled by the 
position of the brake valve handle in the application zone. 

261—Q.—How does its self-lapping portion operate? 
A—Its self-lapping portion operates the same as that of 
the MS-40 brake valve previously described. — 

262—Q.—How many connections has the pipe bracket? 


Railw i 
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- of the billing repair card was September 30, 1942. 


A:—The pipe bracket/has three connections ; namely, No. 
21, main reservoir supply; No. 20, independent applica- 
tion and release pipe which connects the brake valve to 
the application and release portion of the D-22-ER con- 
trol valve, and No. 13 actuating pipe which connects the 
brake valve to the application and release portion of the 
D-22-ER control valve. 

263—Q.—How many positions has the brake valve 
handle? A.—The brake valve handle has three positions 
from left to right (1) locking position; (2) release and 
running and (3) application position which includes the 
full application zone. 
- 264—Q.—How is independent release after electro- 
pneumatic or automatic operations obtained? A.—By de- 
pressing the S-40-C brake valve handle. 

265—Q.—Can the brake valve handle be removed or 
replaced tn any position? A.—No. The handle can be in- 
serted in or withdrawn from the slot in the driver shaft in 
release position only. 

266—Q.—How 1s release position indicated? A.—Re- 
lease position at the left is indicated by handle stop 4, in 
which position the cam is at its lowest point, releasing 
pressure on dog 72. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the As A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


No Charge for Repacking Boxes 
When Appiying Bettendorf Truck Side 


The Chicago & Eastern Illinois requested the Cities Serv- 
ice Oil Company to furnish a Bettendorf type truck side 


-for repairs to car E. O. R. X. 6858 and after it was fur- 


nished and applied the railroad included an item of $3.70 
for repacking journal boxes in its bill for repairs. The 
old repacking date was December 18, 1941, and the date 
Ex- 
ception was taken to this billing and the railroad reduced 
its charge to $1.85 claiming that it was necessary to 
repack four boxes in applying a Bettendorf type truck 
frame. The Cities Service Oil Company contended 
that only two boxes required repacking and that the entire 
charge should be cancelled because the car was not yet 
due for periodic repacking. Its statement pointed out 
that when the spring plank and truck springs are removed, 
the truck bolster is lowered and the truck side can be 
pulled out over the end of the bolster and the car journals. 
In reapplying the truck side it is first set in place after 
which the bolster is raised and the spring plank and the 
springs reapplied. The railroad attempted to justify 
its charge by showing that the tripod device equipped 
with hoists which it used to expedite such changes and 
as a safety measure required disturbing the packing in 
all boxes on a truck. 

In a decision rendered November 16, 1943, the Arbi- 
tration Committee stated, “It is unnecessary to remove 
the packing in the four journal boxes in order to remove 
and replace truck side in Bettendorf type truck. The 
contention of the Cities Service Oil Company is sus- 
tained.” Case No. 1799, Cities Service Oil Company 
versus Chicago & Eastern Illinois. 7 - 


369 











Erie Improves 
Hornell Flue Shop 


In 1942 the Erie first placed in operation at Hornell, 
N. Y., a modern flue shop to handle the cleaning and 
reclamation of boiler tubes and flues for the entire sys- 
tem.* Since that time the shop has been visited by rep- 
resentatives of a number of other railroads interested in 
the results being obtained as a measure of what might be 
expected in the modernization of methods employed in this 
important maintenance work. Experience in its opera 
tion has led to the addition of a number of new devices 
and attachments which have further improved the quality 
of output and reduced the unit cost. 

The cleaning of flue and tubes in the Wheelabrator,t 
which is really ‘the heart of the layout, requires the use of 
large quantities of metal shot in the blasting cabinet. 
Some of this shot enters the ends of flues or tubes as they 
pass through the machine. Its recovery was possible, in 
the original set-up, only with considerable handling of 
each unit which involved both effort and expense. An 
alternative, thesuse of wooden plugs to seal the ends of 
flues and tubes before they entered the blast cabinet, was 
tried and abandoned because of the material and labor 
costs involved. The supervisor in charge of the flue shop 
developed an up-ending device which serves to clear all 
metal grit from each flue by gravity and which operates 
automatically. As a flue comes from the blast cabinet 
it goes onto a rack on which it rolls until it trips an 
electric switch which operates an air cylinder for raising 
one end of the flue and actuates a pneumatic tapper which 
jars the flue and aids the flow of grit into a receiving 





* The original installation was described in the December, 1942, Ratlway 
Mechanical Engineer, page 531. |. 4 
See Railway Mechanical Engineer, February, 1943, page 102. 
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hopper. The entire operation is automatic with the flue 
being held in an elevated position for about 20 seconds. 
It is then lowered to the rack level and starts on its way 
down the rack toward the safe-end welder. 

When flues are ready for the swedging operation, the 
man at the hammer operates a control which brings into 
play a rolling device which rotates the flue at a constant 
rate of speed while it is between the hammer dies. For- 
merly, the flues were rotated by hand but now a smooth 
even swedging is obtained with the use of the rotating 
device and the services of a helper are dispensed with at 
this working point. 

The flue elevator and the rotating device at the swedger 
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Cracking rolls loosen scale before flues and tubes 
cleaning cabinet 


Flue rotating device 
which eliminates man- 
ual turning of flues and 
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Flue carriages have been motorized for movement between shop and 
erecting floor 














have been the most important additions in contributing 
to efficiency but several other changes should also be 
mentioned. A scale breaker has been installed to loosen 
scale on flues before they enter the shot-blast cleaning 
cabinet. These are vee-shaped corrugated rolls placed 
above and below the flue and they can be adjusted accord- 
ing to the size of the flues being worked and the pressure 
which it is desired to apply, which is determined by the 
scale condition. The rolls are power-driven and the 
cracking action which they exert is such that all scale 
on flues can be removed on one pass through the cleaner. 

Flue carriers used to bring.bundles of flues into the 
shop and to remove them when they are being sent to 
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the erecting floor have been motorized with power sup- 
plied through an extension cord. These heavy buggies 
were very difficult to move when fully loaded until the 
motors were applied. 

Safe ends which are received coated with lacquer must 
be cleaned before they can be applied in the welder and 
this work is now done in a small tumbling barrel instead 
of by hand with sandpaper which was the method pre- 
viously employed. 

The changes mentioned have all contributed to a reduc- 
tion in unit cost of reclamation and have also improved 
the quality of output. The elevating device and the 
swedging rotator are responsible for the greatest expense 
reductions. An appreciable quantity of metal shot is now 
reclaimed for further use. Recovered shot and dust is 
delivered to a hopper where a dust suction pipe con- 
nected with the suction chamber of the flue cleaner re- 
moves the dust. The shot as cleaned is ready for reuse 
and the value of reclaimed shot alone has already repaid 
the cost of the necessary installation. 

This plant of the Erie is being studied constantly with 
an eye to still further improvements although the changes 
mentioned appear to have taken care of the more im- 
portant needs found in the original installation. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler. problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
Gre invited to submit their problems for solution.) 


Efficiency of 
Sawtooth Seams 


Q.—How is the efficiency of a sawtooth seam obtained? What are 
the reasens for employing this type of seam in place of the con- 
ventional quintuple butt seam?—D. V. 

A.—In designing longitudinal boiler seams for locomo- 
tives which operate at working pressures from 250 to 
300 Ib. per sq. in. where weight restrictions of the 
boiler are close and where it is necessary to have a good 
tight seam due to high boiler pressure, a butt and double- 
strap-joint sawtooth riveted seam has distinct advantages. 
Some of the advantages of this type seam are as follows: 
The design is the same for inside and outside welt straps, 
which provides a good caulking space, due to the spac- 
ing of rivets, eliminating leakage at the seam; it de- 
creases the weight of the welt straps over the conventional 
and diamond butt and double strap seams; it eliminates 
the buckling of the inside welt strap, such as occurs on - 
conventional type butt and double strap quintuple 
riveted seam, where the rivet spacing in the outer row 
of rivets is large, when driving rivets on a bull riveter ; 
it is easy to fit the welt straps to the boiler shell insur- 
ing that straps will be up tight before riveting; the 
welt straps are smaller in width than on a quintuple 
riveted butt joint or diamond seam and take less room 
on the boiler shell. 

The method of calculating the efficiency of a quintuple- 
riveted butt joint sawtooth seam is as follows. This 
joint may fail in the following ways: 
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1—Tearing of the plate between the rivet holes in the 
outside row. 

2—Tearing of the plate between the rivet holes in 
the second row and shearing one rivet in double shear in 
the first row. 

3—Tearing of the plate between the rivet holes in 
the third row and shearing two rivets in double shear 
in the second row and one rivet in double shear in the 
first row. 

4—Tearing of the plate between the rivet holes in the 
fourth row and shearing three rivets in double shear in 
the third row, two rivets in double shear in the second 
row and one rivet in double shear in the first row. 

5—Shearing 14 rivets in double shear in the first, 
second, third, fourth and fifth rows. 

6—Tearing of the plate between the rivet holes in 
the second row and crushing the welt straps in front 
of one rivet in the first row. 

7—Tearing of the plate between the rivet holes in the 
third row and crushing the welt straps in front of the 
two rivets in the second row and one rivet in the first row. 

8—Tearing of the plate between the rivet holes in the 
fourth row and crushing the welt straps in front of the 
three rivets in the third row, two rivets in the second 
row and one in the first row. 

9—Crushing the plate in front of eight rivets in the 
fourth row and fifth row, three in third row, two in 
second row and one in the first row. 

10—Tearing of the plate between the rivet holes along 
the diagonal row of rivets. The following formulas are 
used to calculate resistance to failure: 
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Quintuple Butt and Double-StrapJoint Sawtooth Riveted Seam 
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Sawtooth design of riveted seam for longitudinal joints of locomotive boilers 














144AxS 
5—E = ——___—__ 
Px TS xt 
(P—2D) x TS xt+2(Dx B:X C) 
6—E = 
PxTSxt 
(P—3D) x TS X t+2 (3D x B XC) 
7—E = 
PxTSxt 
(P—4D) x TSxt+2(6D x B XC) 
8—E = 
PXTSxt 
14D x t« C 
QE = —___—_ 
PxTSxt 
(L—4D) x TS xt 
10—E = x K 
PxTSxt 


A typical sawtooth riveted seam is shown. The ef 


ciency of this seam is obtained as follows using the fd 


lowing values : 
E = efficiency. 
TS = 55,000 lb. per sq. in., tensile strength of plate. 
t= % in. = 0.75 in., thickness of shell plate. 
B= in. = 0.625 in., thickness of welt straps. 


- P=17.07 in., pitch of rivets on row having greatest pitch 3 
1-5/32 in. = 1.15625 in., diameter of rivet after driv 


an 1.05 sq. in., cross-sectional area of rivet after driving. 

Bagh Ib. per sq. in., shearing strength of rivet in dot 
shear. 

== 95,000 Ib. per sq. in., crushing strength of plate. 

== 14.52 in., length of diagonal row of rivets. 


2 








V3 x'sine Y2 + 1 Constant allowed for diagonal ro 
rivets, or 1.401 
Y = 0.5887, sine angle 36 deg. 
y, 


Inserting these values in the foregoing formulas} 
have: ; 


(17.07 — 1.15625) x 55,000 x 0.75 
1.28 a: = 93.2 
17.07 «x 55,000 x 0.75 
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(17.07 — 2.3125) x 55,000 x 0.75 + 
1.05 X 88,000 




















17.07 « 55,000 x 0.75 
(17.07 — 3.46875) x 55,000 x 0.75 + 
3 x 1.05 ~« 88,000 
gn , Ee = = 119 
F we 17.07 « 55,000 x 0.75 
e 
- (17.07 — 4.625) x ne ps 0.75 + 
% Shell 6 x 1.05 x 88, 
il -E= = 151 
17.07 « 55,000 x 0.75 
Out. 
B Outi 14 x 1.05 x 88,000 
bk — = 183.7 


= ‘ 17.07 55,000 x 0.75 


(17.07 — 2.3125) x 55,000 x 0.75 + 
2 & 1.15625 x 95,000 
Siven om E= “= 117.5 


“of Shell 17.07 x 55,000 X 0.75 - 


(17.07 — 3.46875) x 55,000 x 0.75 + 
2x 3 x 1.15625 x 95,000 ‘a 


17.07 « 55,000 x 0.75 


(17.07 — 4.625) x 55,000.x 0.75 + 
2x 6 X 1.15625 x 95,000 ties 


17.07 « 55,000 x 0.75 
14 « 1.15625 x 0.75 ~« 95,000 
17.07 x 55,000 x 0.75 Me 
(14.52 — 4.625). x 55,000 x 0.75 


15.52 & 55,000 x 0.75 
== 93.2 per cent. 
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9-E = 163.7 








iP os < 1.401 = 95.4 
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ocomotive tire work at the Spencer, N. C., locomotive 
op of the Southern is facilitated by the use of revolving 
olders which accommodate a pair of wheels during the 
me required for the removal of tires or their application 
wheel centers. These holders use a cut-off car axle as 
standard on which a V-type holder is mounted on a 
ll-bearing race. The car wheel is left on the portion 
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olving holders mounted on ball bearings accommodate mounted 
driving wheel centers while tires are removed and applied 
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{the axle buried in the ground with both the wheel and 


the ball bearings makes this fixture so free in movement 
that one man can easily rotate the entire wheel and axle 
assembly into any desired position. 


Fewer Cutter Teeth 
Speed Milling Operations 
By Fred W. Lucht* 


In milling steel with cemented carbides, one of the most 
important considerations is the selection of the correct 
number of teeth on the cutter. Since increased cut- 
ting speed means more cubic inches of metal removed 
per minute and therefore greater power consumption it 
frequently becomes necessary—due to power limitations 
—to reduce the load in some manner. It usually proves 
to be better practice in such a case to reduce the num- 
ber of cutter teeth rather than either the feed or the 
cutting speed. Maintaining sufficient feed per tooth is 
important in steel cutting—particularly in roughing—to 
provide both sufficient tooth loading and adequate load 
distribution back of the cutting edge. 

This is illustrated by a typical milling operation on 
steel parts. The job concerned the milling of master 
connecting-rod steel forgings by 6 in. dia. inserted-blade 
face mills having 14 cemented-carbide-tipped blades. 

The 6 in. dia. cutters used were standard type face 
mills operated at a peripheral speed of about 400 ft. per 
min. and with a feéd of .0015 in. per tooth. After mill- 
ing about 10 connecting rods, the cutting edges were 
chipped badly, several of the cemented-carbide tips being 
in such a condition as to make desirable the installation 
of new blades. This meant that after the damaged- blades 
were replaced, the blades had to be re-set in the proper 
relation to each other and extra time had to be spent 
in grinding to put the cutter in good working order. 

An examination of the less damaged cutter. teeth 
showed that the light feed per tooth which was being 
used had increased the width of the “wear land” be- 
hind the cutting edges sufficiently so that the increased 
pressure due to dulling of the cutting edges was begin- 
ning to cause portions of the cutting edges to chip out. 

In an attempt to increase production per grind and 
to cut down the time spent in repairing the damaged 
cutters, every other tooth was removed from each cut- 
ter. The remaining seven teeth were then resharpened 
exactly as they had been previously, an operation re- 
quiring a relatively shorter time than before. The same 
speed in feet per minute and the same table travel in 

inches per minute were used in these trials as had been 
employed previously. This, however—due to the num- 
ber of teeth which had been removed—resulted in a feed 
of .003 in. per tooth rather than the original feed of 
.0015 in. per tooth. 

The increase in feed per tooth enabled the cutters 
to machine some 30 connecting rods per grind instead 
of the previous total of 10. On inspection, the cutters 
showed merely a normal dulling of the teeth. No chi 
ping of the cutting edges and no broken teeth were in 
evidence. The teeth required only a slight touch up with 
a diamond-impregnated grinding wheel. 

Furthermore, with this change only three face mills 
per machine were needed to keep the operation going, 
one cutter being on the milling machine; one at the 
milling machine ready to be used; and the third in re 
grinding room being re-sharpened. 


7 © Ea Engineer, Carboloy, Inc., Detroit, Mich. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance. 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. <All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Surface Appearance of Welds 

Q.—Does poor surface appearance necessarily mean that a 
weld is not good? 

A.—No, it does not but it is evidence of conditions 
which should be corrected and inspection of such welds 
is more likely to disclose faults than in cases where a good 


Courtesy Westinghouse Electric & Mfg. Co. 


~ 


Weld with poor surface appearance caused by excessive welding current 
and improper weave 


surface appearance is present. Poor surface appearance 
may bé a sign of the use of improper current and arc 
voltage; of overheated work; of poor manipulation of 
the electrode; or, of electrode characteristics. In gen- 
eral, poor surface appearance can be avoided and a sound 
weld obtained by studying the characteristics of the elec- 
trode being used and insuring the use.of the proper weld- 
ing technique for it. Excessive currents should be 


* 


* 


avoided and welding should proceed using a uniform 
weave or rate of travel at all times. Overheating 
the work should be avoided. 


Cracked Welds 


Q.—We have been welding some fairly heavy plate materi 
lately but find that many of our welds show evidence of crack 
The work is being done in jigs. Can you suggest what on 
trouble might be? 

A.—Assuming that your welders are experienced anj 
that your joint preparation and selection of electrode 
are correct it seems likely that your difficulties come fron 
one of two causes. It may be that you are holding th 
parts to be joined too firmly in the jig and not makin 
sufficient allowance for movement; or, that the weld 
you are making are too small for the sections of plat 
which you are joining; or, that your design is wrong 
Check your design to make certain that you can develo; 
a welding procedure which will eliminate rigid joint 
If you are using string beads of welding, try changin 
to full size welds in short sections of about 8 in. to 10 in 
Increase the size of your welds because it may be thai 
you are using too small a weld for the size of your sec§. 
tions. Study your welding procedure and jig clampinglj 
so as to leave the ends of the pieces on which you ar 
working free to move as long as possible. 





Courtesy Westinghouse Electric & Mfg. Co. 
Cracked weld caused by rigid joint 
* 





Special type of lifting lever designed for use with either a shop crane or the wrecker in lifting Electro-Motive Diesel freight locomotives with- 

out damaging the superstructure—The yoke straddles the body bolster, with the two prong end PP resting on top of an intermediate underframe 

channel and having small bearing surface S in contact with the jacking pad provided under the side sill—Side lifting bars of the shop cra" 
or wrecker engage the heavy hooks shown and can be used to lift either one end or the entire locomotive as required. 
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Eleetric Leeomoeotives for the 


Tue Sorocabana Railway of Brazil, S. A., in inaugu- 
tating electric traction on its extensive meter-gauge sys- 
tem has selected the 87-mile double track section between 
Sao Paulo and Santo Antonio in the State of Sao Paulo, 
Brazil, for the initial electrification. 


Twenty locomotives are being furnished to handle 
passenger, freight, and mixed trains with scheduled 
speeds of 35 m.p.h. for passenger, and 30 m.p.h. for 
freight and mixed trains over a mountainous terrain in- 
Yolving maximum grades of 2 per cent, and prevailing 
Minimum radius curves of approximately 800 ft. 


These locomotives are the largest and most powerful 
$,000-d.c. meter-gauge units built to date, and are among 
the outstanding examples of design and construction 
embodying all welded fabrication of mechanical parts 
and assemblies for main-line passenger and freight loco- 
motives. Ten are being furnished by the General Electric 
Company and ten by the Westinghouse Electric & Manu- 
facturing Company, with the mechanical portion of all 
twenty built by the General Electric Company. In addi- 
tion to the mechanical portions which are identical much 
of the equipment as furnished by the two companies is 
tither identical or physically and electrically interchange- 
able. Pantographs, traction-motor blowers, watt-hour 
meters, and high-speed JR circuit breakers are identical 


seath with all pantographs rhanufactured by the Westinghouse 
> shop crane * Abstract of a paper presented June 30 at the Summer Meeting of the 


American Institute of Electrical Engineers, St. Louis, Mo. 
+ General Electric Company, Erie, 
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Sorocabana of Brazil” 


By R. L. Chapman and 
0. K. Kjolsetht 


Meter gauge locomotives devel- 
oping 2,000 hp., with regen- 
erative braking, fill all main- 


line motive-power requirements 


Company, and all breakers manufactured by the General 
Electric Company. Traction motors and motor-generator 
blower sets are interchangeable. 


Running Gear 


The running gear consists of two three-axle driving 
trucks and two single axle radius-bar guiding trucks. 

The driving-truck frames are articulated at their inner 
end by a ball joint arranged to permit angular movement 
in both vertical and horizontal planes. The outer ends 
extend over the guiding trucks and carry draft gear, 
coupler, and pilot. The frames are fabricated of steel 
plates and structural shapes throughout with all parts 
torch-cut to size requiring little or no machining. 


375 








Side frames are universal mill-rolled, open-hearth steel 
3% in. thick, normalized, with an ultimate tensile strength 
of 55,000-65,000 lb., maximum carbon content 0.25 per 
cent. 

The guiding trucks are equipped with outside journals 
and rolled-steel wheels. Semi-elliptic and coil springs 
are arranged in series over the top of the journal boxes. 
A laterally movable bolster is provided on which a portion 
of the locomotive weight is carried through a system 
of equalizers extending from the springs over the outer 
driver boxes. The bolster is provided with a variable 
gravity restraint device of relatively high initial restraint 
to steady the locomotive and minimize lateral oscillations 
when running on tangent track, and to assist guiding of 
drivers when negotiating track turnouts and curves. An 
extension of each guiding-truck inner frame serves as a 
radius bar connecting it to the main truck frame. These 
truck frames are also fabricated from torch-cut steel 
plates and structural shapes readily adapted to welding. 

The weight of the locomotive, with the exception. of 
wheels, axles, journal boxes, and that part of the motors 
which is carried directly on the axles, is carried on a 
system of equalized semi-elliptic and coil springs. 


Cab Underframe 


The cab underframe or platform is constructed of com- 
mercial steel shapes, bars; and plates. The structure is 
about 54 ft. long by 9 ft. wide. The center sills, which 
are the main load-carrying members of the frame, con- 
sist of two 18-in. by 12-in. H-beams reinforced with top 
and bottom plates of %4-in. thickness, forming a central 
duct serving as a pressure chamber into which air is dis- 
charged from two motor-operated blowers. From this 
chamber ventilating air is distributed to traction motors, 
accelerating resistors, and other electrical apparatus. Side 
and end sills are made of 8-in. standard steel channels. 
Bolsters supporting center plates, side bearings, and lift- 
ing lugs are rigidly tied into center- and side-sill mem- 
bers. The 18-in. sill members extend well beyond the 
bolsters, and are joined with 8-in. H-beams extending to 
the ends of the frame. 


Cab 


The cab is of semi-streamline design and is carried on 
two center plates located one on each of the two driving 





Table I—Characteristics of G-E Locomotives for 
Sorocobana Railway 
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BS NESE SE Spe, o> <A er ar 2,195 
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trucks. One of the center plates is arranged for sliding 
motion in the lower or truck socket to compensate for 
variations in truck center-plate distance when operating 
on curved track. - Additional supports are ~ provided 
through four spring-cushioned loading pads slideably 
supported, one on each side of each driving truck. The 
loading pad springs are calibrated to give the desired 
load distribution on all driving and guiding wheels. 

The cab consists mainly of exterior sheets 0.180 in. 
thick welded to a 4-in. steel channel frame erected on the 
cab underframe. There are louvres provided in the side 
sheets of the central portion of the cab for ingress of air 
to the motor-blower sets. Large hatch openings in the 
roof which facilitate installation and removal of ap- 
paratus are closed by means of bolted-down hatch covers. 

The apparatus compartment is built as.a separate unit 
to facilitate easy installation of control apparatus and 
wiring. After the installation of apparatus and wiring is 
complete, the compartment is lowered through the hatch 
opening in the cab, and is securely welded to the under- 
frame and roof structure. 


Construction Details 


The locomotive design throughout incorporates fabri- 
cated sub-assemblies which are easily handled for opera- 
tions’ on the individual parts before being welded to- 
gether for the complete assembly. 
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Spring and equalizer system 
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All crosstie plates fitting between side frames are ma- 
lined to length with ends squared and are welded into 
b-assemblies to facilitate the easy setting up and squar- 
g of the main truck frames. Each side frame, the artic- 
lation or inner end frame, the main-frame extension 
nd other similar groups of parts are likewise fabricated 
) form finished sub-assemblies before final assembly to- 
ether. The boring of the recess for the cab center plate 
the middle crosstie and also the boring of the inner 
nd frames for the articulation is performed in the sub- 
ssembly stage. 
After the truck frame is otherwise assembled and 
elded, pedestal shoes, forming guides for journal boxes, 
te set to position in a special fixture. Shoes are ac- 
urately trammed to position for squareness and distance, 
pterally as well as longitudinally, to the frame centerline 
xtending through articulation, cab center plate, guiding 
uck radius bar fulcrum and center plate, draft gear and 
oupler. After accurate adjustments are accomplished 
e shoes are welded rigidly to the pedestal brackets. 


The cab sides, together with the cab frame, the hatches, 

abinets, and compartments, are likewise first fabricated 
s sub-assemblies after which they are set up and as- 
mbled*with the cab platform which is itself a complete 
ub-assembly. 


Air-Brake Equipment 


The air-brake equipment is a combination of vacuum 
nd compressed-air systems with the locomotive brakes 
perated by compressed air and the train brakes operated 
by vacuum. The locomotive brakes may be operated in- 


ependently of the train brakes, or in conjunction with — 


hem, in which case the train vacuum system acts as a 
pilot for the locomotive air-brake system. Two 12-in. 
y 12-m. brake cylinders on each truck apply the brakes 
n that truck through a single brake shoe on each driving 
heel. Interlocking prevents simultaneous operation of 
ir brakes and regenerative braking to avoid the possi- 
ility of wheel sliding during regenerative braking. 


Location of Apparatus 


The space between the operator’s cabs is divided into 
tree sections. The apparatus compartment, completely 
iclosed but with access doors and with removable covers 
long the aisles on each side, is in the center, while 
suxiliary apparatus such as motor-generator-blower sets, 
ompressors, exhausters, and air-brake control devices 
te located at each end. The operator’s cabs at each end 
Mf the locomotive ate separated from the apparatus com- 
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partment by bulkheads with a door opening onto an aisle 
on each side of the locomotive. All apparatus is arranged 
to provide maximum accessibility for inspection and 
maintenance. 


Electrical Apparatus 
Two spring-raised, air-lowered pantographs are pro- 


vided, either of which has adequate capacity for collecting 
total locomotive current from the 3,000-volt overhead 
line. 
bearings and each has two separate contact shoes, inde- 
pendently hinged, to assure flexibility in maintaining 
contact with the overhead contact wire. 
voir which can be charged from the control air system 


‘the pantographs are equipped with anti-friction 


A small reser- 


supplies air pressure for unlatching the pantograph when 
both pantographs are down and no other air pressure is 
available on the locomotive. A small hand-operated air 
pump is also available for this purpose. 

The two pantographs are connected together through a 
cable mounted on insulators on the roof and to the main 
power circuits through the protective devices mounted in 
the apparatus compartment in the main cab. 

The traction motors are wound and insulated for op- 
eration two in series on 3,000 volts and are of. the 
commutating-pole, force-ventilated type with anti-friction 
bearings. Axle-suspension bearings are waste packed, 
oil lubricated. The drive consists of single-reduction 
gearing with a pinion on the motor shaft engaging a 
solid gear on the axle, both being enclosed in a gear case 
which also serves as a reservoir for the gearing lubricant. 

The motor circuits are arranged for three combinations 
of motors: six in series, three in series with two such 
groups in parallel, and two in series with three such 
groups in parallel. Accelerating steps, one full-field, and 
two reduced-field running steps are provided for each 
motor combination, thus making a total of nine running 
steps in motoring. Regenerative braking is available for 
each of the three combinations of motors. 

The auxiliary equipment duplicates that previously 
used on locomotives for the Paulista Railway, and con- 
sists of two 3,000/65-volt motor-generator-blower sets, 
two 65-volt exhausters, and one 65-volt compressor. Each 

motor-generator-blower set consists of a single-commu- 
tator, series wound, commutating pole, 3,000-volt motor 
direct connected to a 65-volt generator with a blower 
rotor overhung on an extended shaft from the motor end 
of the set. The generators of the two sets furnish power 
for the operation of control, lights, compressor, and ex- 
hausters, with one of the sets serving as an exciter for 


(Continued on page 381) 





Traction-motor wheel-and-axle unit 











Developments in 


Train Communication 





The engineman in the cab of a Rock Island Diesel-electric locomotive 
talks with the yardmaster 


A SUMMARY of what the railroads have been doing with 
train communication systems was published in the June 
issue of Railway Mechanical Engineer. Since that time, 
there have been a number of new developments, which 
are summarized in the following paragraphs: 


Rock Island Tries 40 Mg. Radio in Yard Service 


Radio telephone communication in yard service was 
formally inaugurated by the Chicago, Rock Island & 
Pacific at its Burr Oak yard at Blue Island, Ill., on June 5. 
The requisite federal permission was granted the Rock 
Island on May 30 by the Federal Communications Com- 
mission—which authorized the use of two-way radio 
communication between yard offices and train engines or 
cabooses ; yard-to-yard; dispatcher to trains, engines or 
cabooses; brakeman or flagman to trains, engines or 
cabooses ; and end-to-end of trains. Radio telephone and 
radio telegraph emission is authorized, including the use 
of both amplitude modulation and frequency modulation. 
Frequencies authorized are within the bands 30 to 40 
megacycles and 100 to 400 megacycles. 

The radio equipment so far used in these experiments 
has all been frequency modulation (for elimination of 
static and interference) in the 30 to 40 megacycle band 
of frequencies. This equipment has been designed and 
installed by the railroad company. Because of difficulty 
in securing parts, no equipment for operation in the 100- 
to 400-megacycle band has been placed-in service as yet. 
The installation inaugurated at the Burr Oak freight yard 
on June. 5 consists of transmitting and receiving units 
used for communication between two yardmasters’ offices 
and switching engines. Over 3,000 cars are handled in 
these yards daily, and the use of direct communications 
between the yard office and engineers is expected to facili- 
tate the efficient make-up and dispatching of freight trains. 
- To date, two Diesel switchers have been equipped with 
F-M transmitting and receiving units in the 30-40 mega- 
cycle band of frequencies. These units have both loud- 


The value of end-to-end and 
train-to-wayside contact is 
being established by continu- 
ing tests and new installations 













speakers and telephone sets, with the loudspeaker a 
telephone installed immediately in front of the engine 
in the cabs of the locomotives. The transmitting a 
receiving units are mounted on the floor below the windo 
behind the engineer’s seat. The master control statio 
through which messages are relayed to and from the yar 
master and engineers, is located in the middle of { 
yard at the base of a 90-ft. light tower, upon whi 
the antenna is mounted. A loudspeaker and telepho 
are located in both the outgoing and incoming ya 
masters’ offices. These are connected to the mas 
control station by conventional telephone circuits. TI 
communication system has a range of 30 miles. 
The transmitting stations, located in the two ya 
masters’ offices, enable the yardmasters to speak to a 
engineer on liis locomotive, within a radius of 50 mil 
and direct him in the switching of cars, making up, 
dispatching trains. When the yardmaster takes the e: 
phone off the hook and presses the button, he may beg 
transmitting, and his voice will be carried by wire to 1 
control station located in the middle of the yard. 
message will then go out over the air by radio to | 
locomotive cab, where it will be received through a lo 
speaker. Each of these transmitting instruments 


, equipped with an automatic volume control which keg 


volume and voice at proper level. The yardmaster 1 
receive the engineer’s message either through the « 
phene or on the loudspeaker which is part of the tra 
mitting-receiving set. 

In the master control case on three shelves are tra 
mitting and receiving relay units; a remote control wi 
consisting of a relay for simplex operation and an equ 
izer to control the volume of tone through the telephot 
line leading to the yardmaster’s office; and a monit 
amplifier for checking the complete installation of tl 
entire system. Through a loudspeaker in the master 00 
trol case a monitor can hear both the engineer and 1 
operator in the yard office. The receiver is crystal-co 
trolled single channel, tuned only to the frequency of 
locomotives (39.540 ‘megacycles ). 

When the yardmaster pushes the button which tut 
the transmitter on, a lamp is lighted in the locomot! 
cab, indicating that the station is on the air. While # 
dispatcher talks, a green light shows, and when his butt 
is released, a red light indicates that the engineer 
begin to transmit his.message back. 

Under normal conditions, the power for these units 
provided by means of a motor-generator located uné 
the hood of the Diesel locomotive, and is driven off ! 


‘ starting battery of the Diesel, Therefore, primary po 


for the generator is always available. Due to war rest 
tions and slow delivery, these units are not available, é 
gasoline-generator sets were used temporarily. 
transmitting receiving units use 300 watts when tt 
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mitting and 125 watts in stand-by or receiving service. 
The output into the air is 10 watts. 

In continuing the research on the use of radio micro- 
wave communication in railroad work, the Rock Island 
plans to develop a radio system which will be installed 
for use between the rear and front ends of freight trains 
and which will be basically the same as the system operat- 









ties in increasing the efficiency of both train and yard 
operations and also in easing the work of trainmen.” 
The equipment used consisted of a small portable trans- 
mitter and receiver at each end of the train. On the Diesel 
locomotive the antenna, which was 17%-in, high, and the 
transmitter-receiver units were mounted on top of the 
locomotive, with co-axial cable connections to a remote 



































id ing now between the yardmasters and locomotives in the control box on the left side of the cab. At the rear end, 
: freight yard at Blue Island, except that an operating fre- the transmitter-receiver units were mounted on a shelf in 
rT quency of between 100 and 400 megacycles will be used. the dining room of the business car, with co-axial cable 
For long distance communication between dispatcher and connections to a remote control unit in that car and to 
= engine or caboose, it is planned to use an installation that another in the caboose. The rear antenna was mounted 
ns works on the induction principle, which will radiate at a on the roof of the business car. With the remote control 
frequency of 80,000 cycles. The power in the caboose units at the rear end, officers in the business car and the 
will be generated by a wheel-driven generator which will conductor and brakeman in the caboose could call and 
charge batteries as the primary power source. talk to the head end, and the head end could call and talk 
: This radio work on the Rock Island was done by E. A. to anyone in either car on the rear end. 
-aker aif Dahl, electronics engineer, under the general supervision The remote control unit is a small box about 3-in. 
engin of C. O. Ellis, superintendent of telephone and telegraph. wide, 4/2-in. high and 2-in. thick. Each remote control 
wget ; unit has a switch, a volume control, a small red indicator 
1€ wind : Mi : light, a plug socket at the top for a loudspeaker and a 
ol static Santa Fe Tests Radio on 2.200-Mile Trip hook on the side for a niet eelephitns headset. A 
1 the yar At Bakersfield, Calif., on June 14, the Atchison, To- small loudspeaker was plugged into each remote control 
dle of | peka & Santa Fe dispatched a freight train equipped with unit, so that the voice from the other end of the train 
pon whif a radio communication system for a test covering the could be heard all through the caboose or locomotive cab. 
| telephd 2,200-mile run to Chicago, III. This made it unnecessary to watch the red light on the 
ning ya! The purpose of the trip was to make preliminary tests . remote control box to detefmine if someone at the other 
the mas§ of end-to-end of train radio communication on a freight end of the train was making a call. The phone has a 
uits. Tl} train in actual road service; using ultra-high frequency small spring switch on the side of the grip. To call either 
es. (more than 100 megacycles) amplitude modulation radio end of the train from the other end, the trainman simply 
two yal§ equipment under a wide range of physical and atmos- placed the phone to his ear, pressed the switch and talked 
eak to a§ pheric conditions, such as mountains, deserts, rock cuts, as though conducting a normal telephone conversation. 
f 50 milf tunnels, overhead power lines, bridges, rain storms, and To listen, the thumb switch is released. At the receiving 
‘ing up, elevations varying from nearly sea level to 7,248 ft. above end, the voice is heard both over the phone and loud- 
es the e@ sea level. On this test, various types of motive power speaker, so that the entire crew knows what is going on. 
may beg were used, including freight Diesel-electric and several The primary power for this equipment was obtained 
wire to § types of steam locomotives. The consist of the train also from a 24-volt storage battery at each end, which was 
yard. varied somewhat, as some cars were set out and others charged from the 32-volt engine current and similar cur- 
adio to § were picked up. During the trip, the total length of the rent on the business car. The transmitter output on the 
ugh a lo train varied from 40 to 91 cars. Concerning the test, air is about 5 watts. : 
ruments § F. G. Curley, vice-president of the Santa Fe, said, “this At every point that crews were changed the cabooses 
vhich ke] run is only experimental, and there are many details to were also changed and the remote control unit, telephone 
age m™ be worked out, but the use of radio has many possibili- set and a loudspeaker were placed in the new caboose. 
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The conductor in the caboose of a 
Santa Fe freight train talks with 
the engineman on the locomotive 
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This transition required about five or ten minutes. The 
business car remained on the train during the entire trip. 
The locomotives were changed less frequently than the 
cabooses and this change, which took about 50 minutes, 
involved removing the entire equipment on the front end 
and re-installing it on the new locomotive. On the steam 
locomotives, the radio equipment and antenna were 
mounted on the back of the tender with the remote con- 
trol unit in the cab fastened to the end of the throttle 
frame, a location convenient to the left hand of the engi- 
neer. The loudspeaker was mounted overhead at the back 
of the cab behind the engineer. 

The tests were satisfactory and the ultra-high frequency 
reception was clear and unaffected by rock cuts, overhead 
power lines, nearby lightning or the electric motors on the 
Diesel-electric freight locomotives. In a tunnel 700-ft. 
long, satisfactory communication was maintained while 
the locomotive was in the tunnel and the rear end of the 
train outside, and again with the rear end of the train in 
the tunnel and the locomotive outside. At several yards, 
the engine was cut off to go to the roundhouse to be serv- 
iced, and communication was maintained with the caboose 
for distances up to two miles. 

During the trip, there were many instances where the 
radio served a useful purpose and promoted operating 
efficiency. For example, when a hot box was reported the 
conductor notified the engineer, who applied the brakes, 
stopping the train from the head end, instead of the con- 
ductor’s having to use the emergency air-release valve at 
the rear. This procedure permits better control of slack 
and better handling of cars, less damage and less possi- 
bility of pulled-out drawbars. 

When heading into a siding for a passenger train, the 
engineer would call the conductor and ask him to let him 
know when the rear end was clear, permitting a stop at 
that point and consequent saving of the brakeman’s time 
in getting back to the train when the switch was closed. 

And, out on the main line, whenever the train stopped 
or slowed dowa, the conductor would immediately in- 
quire what was wrong, and the reply “red board” or “yel- 
low board,” kept him fully advised. After a stop, when 
the rear brakeman was called back to the train from flag- 
ging, the conductor would give the engineer a verbal 
“high ball” when the brakeman was about 15 ft. from the 
caboose, and by the time slack was taken up, the brake- 
man would be back on board. This latter feature was a 
time-saver in itself, because, frequently, the front of the 
train is out of sight from the rear end and one of the crew 
would have to travel a third of the length of the train 
before hand signals could be seen. 

In addition to the preliminary tests of train operation 
with the radio, the new equipment enabled operating off- 
cers to make air brake tests during the trip to learn how 
the brakes were taking hold and how long it took an ap- 
plication to reach the end of the train after being made 
at the head end. 

The same equipment used on this test trip has also been 
used for communication between yardmasters and’ switch- 
ing crews at Los Angeles, Calif., in a yard about 10 miles 
long. In this yard test one of the antennae was mounted 
on a pole 55 ft. high at one end of the yard. Satisfactory 
communication with switching locomotives was main- 
tained throughout the yard for distances of as much as 

- eight miles. 

During the entire 2,200-mile test trip T. P. Brewster, 
superintendent of communications for the Santa Fe sys- 
tem, headed a party of specialists in communications 


aboard the train. With him were R. B. Moon, west coast’ 


manager of the Bendix Radio Division, Bendix Aviation 
Corporation, manufacturers of the equipment; L. R. 
Thomas, electronics engineer for the Santa Fe, and two 
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. Diesel-electric locomotive used for Seaboard 


Bendix installation engineers, C. D. Carter and H. A. 
Varley. At various points along the line, railroad officers 
joined the train to observe the tests. 

Concerning the tests, Mr. Moon said, “It has been a 
generally accepted belief that communication employing 
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Left to right are J. R. DePriest, superintendent of telegraph and signals, 
Seaboard Air Line; C. 1. Morton, assistant superintendent; and M. H. 
Gold, assistant general manager. Bendix Radio officials are A. L. Bohn 
in cab window and W. H. Sims in door of locomotive. 


radio communication 
tests—Antenna may be seen at right of roof on locomotive 


ultra-high frequency transmission'and reception such as 
provided by this equipment was possible only between 
points within line of sight of each other and unobstructed 
by any larger objects. However, it has developed during 
the tests conducted on this trip that direct line of sight is 
not necessary for communication over relatively short dis- 
tances, since the antennae on the engine and caboose were 
obstructed in some manner at least 50 per cent of the time 
by deep cuts, curves around mountains, large metallic 
structures, etc.” 

The results of this test will be made available to the 
Telegraph and Telephone Section of the Association of 
American Railroads. This work was done by the Santa 
Fe under an experimental license. by the Federal Com- 
munications Commission. 


Seaboard Conducts End-to-End Radio Tests 


A test run, employing radio communication betwee 
head-end and rear-end of a freight train, was conducted 
by the Seaboard Air Line from Richmond, V3a., to 
Miami, Fla. 

Announcing “pleasing results,” J. R. DePriest, super 
intendent. telegraph and signals, declared that “in cot- 
ducting the present test between engine and caboose, the 
Seaboard is looking into the possibilities of providing 
radio communication over its entire system, not only for 
the dispatching of trains, but also for such other purposes 
as may be practicable and desirable.” - ; 

A special type of radio receiving and transmitting unit, 
developed by the Radio Division of Bendix Aviation Cor- 
poration, was used. The equipment, composed of very 
high frequency, multi-channel radios, consisted of tw° 
similar installations, each containing a transmitter, ' 
ceiver and power unit in a single compact case. One it 
stallation was mounted on the engine, the other in the 
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caboose. A handset, similar to the telephone, was sup- 
plied, and both engine and caboose had loudspeakers. 
Mr. DePriest suggested benefits which might be ex- 
sected through the use of radio, among them a saving of 
‘ime and resultant shortening of over-all train schedules. 
This would result from such instances as a flagman being 
called back to his train after the train has completed a 
top aid is ready to proceed. The flagman, through the 
se of radio, could immediately report to the engineer 
when he was aboard, rather than relying upon hand sig- 
nals, as at present. 
In addition, he pointed out, when conditions necessi- 
ate the stopping of a train because of some mechanical 
difficulties, the conductor could quickly have the engineer 
make the stop in a normal manner, rather than apply the 
brakes from the caboose, with the possibility of damaging 
equipment. 
“Many other uses of radio come to mind,” Mr. DePriest 
concluded. “For instance, in getting trains into sidings, 
spotting cars, making up trains in yards, yard control of 
switch engines, etc.” 


Burlington Explores Usefulness of 
Radio Telephone 


On June 22, the Chicago, Burlington & Quincy con- 
ducted a demonstration test of radio equipment for com- 
munication between a yard office, at 14th Street in Chi- 
cago, and a car attached to trains on a round trip between 
the Union Station in Chicago and Downers Grove, IIl., 
a distance of 20 miles. Executive, operating and com- 
munication officers of several railroads, as well as repre- 
sentatives of the Interstate Commerce Commission, the 
Federal Communications Commission and the press were 





tive 
guests on this trip. 
Officers of the Burlington stated that the experiments 
_ being conducted on this railroad with the co-operation of 
such a5 Je Bendix Corporation are for the purpose of exploring 
etween Band developing the practicability and need for radio com- 
tructed | nunieation for railroad operating services. It is the 
during thought that radio communication can be used to supple- 
sight 18 F nent rather than supersede the existing and well proven 
ort dis: } clesraph and automatic signaling facilities. 
s¢ wel’ | Negotiations for the Burlington-Bendix experiments 
he time Fwere begun on December 29, 1943, and concluded on 
metallic February 3, 1944. These experiments are being con- 
ducted in the frequencies above 150 megacycles where 
> to the I channels are said to be less crowded and, therefore, more 
ation ©! | readily available for permanent assignment. In order to 
e Santa § conduct experiments in these high frequencies, it .was 
il Com- necessary to obtain release from the.army of certain equip- 
ment embodying war-developed inventions and improve- 
nents, as well as a permit from the Federal Communica- 
‘ests fitions Commission. This permit was issued May 3, and 
between §'"¢ installation was completed June 13. 
nducted The first series of tests is to determine the practica- 
Va. top lity and usefulness of two-way telephone conversation 
1 by radio between the assistant superintendent’s office and 
t, super- the locomotive as well as cabooses in yard services in the 
Cin con Pvuicago area which extends west from Chicago to Con- 
yose, the Bess Park, about 13 miles. The Burlington has as many 
roviding 4S 75 switching crews employed in these yards. Further 
only for §*Periments will include tests of radio communication be- 
purposes ‘ween the locomotives and the cabooses of moving freight 
‘rains on the roads, as well as between yard offices and 
ing unit, ‘witching crews at various locations on the Burlington. 
tion Cor- . 
“of very) Milwaukee to Test Inductive Communication 
1. of two System. 
FOne in The Chicago, Milwaukee, St. Paul & Pacific, starting 
er in the A 
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in August, will make tests of the inductive system of train 
communication developed and manufactured by the Union 
Switch & Signal Company, and which has been in regular 
service on the Bessemer & Lake Erie and the Penn- 
sylvania. 

Unlike radio, the inductive system does not require 
wave length assignment. A carrier current, transmitted 
through the rails, the ground and the wires on the pole 
line along the right-of-way, is received by induction. Two- 
way telephone conversation is thus provided between en- 
ginemen and conductors as well as with crews of other 
trains or with operators in wayside stations. 

According to information from the Milwaukee, the in- 
ductive system is expected to function successfully on the 
electrified territories of this road where high-voltage 
power lines parallel the tracks, and where there are many 
tunnels, both of which are said to be obstacles to depend- 
able radio operation. 


Sorocabana of Brazil 
(Continued from page 377) 


traction-motor fields during regeneration. The blowers 
furnish ventilating air for all torce-ventilated electrical 
apparatus. ‘lhe exhauster control is so arranged that 
normally only one is in operation and at a reduced speed, 
while both operate intermittently at full speed to assist 
in quickly creating the necessary vacuum to effect the 
release of train brakes. 


Control Equipment 


The high-voltage control equipment is located in the 
apparatus compartment in the center of the. locomotive 
and includes the accelerating resistors, braking resistors, 
main circuit contactors, series-paralleling switch, re- 
verser, JR circuit breaker, and other protective appa- 
ratus, switches and fuses. The low-voltage equipment is 
located in the two operating cabs and includes the master 
controllers, voltage regulator, pantograph magnet valves, 
control-circuit switches, and fuses and instruments. 

Cast-iron grids are used for the high-current sections 
of the accelerating resistors while those in the lower- 
current sections and in the braking ‘circuits are formed 
of edgewound strips of resistance alloy. All are insu- 
lated from their supporting frameworks which are in 
turn mounted on porcelain insulators thus affording 
double insulation to ground throughout. 

The high speed JR circuit breaker protects the main 
circuits from short circuits and also from overload 
through the medium of overload relays in the traction- 
motor circuits; it also protects the equipment against 
overvoltage during regeneration through the medium of 
an overvoltage relay. 

Manually-operated starting switches are used for the 
operation of the two motor-generator sets and a selector 
switch for alternative selection of the continuously op- 
erated exhauster. An automatic relay transfers the 
auxiliaries normally’ operating on the exciter motor- 
generator set to the auxiliary motor-generator set dur- 
ing regeneration. The main circuit contactors, series- 
paralleling switch, reverser, and braking switch are 
electro-pneumatically operated by low-voltage control 
circuits energized in proper sequence from the master 
controller. 

Each master controller is equipped with a main handle 
controlling accelerating and full-field running steps in 
motoring, a selector handle for selecting motor combina- 
tions for regenerative braking, a braking handle govern- 
ing regeneration and also governing shunt-field steps in 
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motoring, and a reverser handle for selecting direction of 
motion of the locomotive. All handles are mechanically 
interlocked to prevent improper operation and are con- 
veniently located and in easy reach of the operator. The 
instrument panel is mounted beneath the front window 
directly in front of the engineman and contains a line 
voltmeter, traction-motor field ammeter, traction-motor 
line ammeter, locomotive speed indicator, vacuum-brake 
gauge, and an air-brake gauge, all of which are indi- 
rectly illuminated from the rear of the panel. 

The air- and vacuum-brake valves are on the right 
of the operating position, the master controller on the left. 
Bell-ringer and sander valves, control push buttons and 
valve for the pneuphonic horn are all mounted so as to 
require a minimum of movement on the part of the en- 
gineman. A record of power consumed during motoring 
and of power returned to the line when regenerating is 
obtained by means of a duplex watt-hour meter. 


Silicone Insulation 
Inereases Motor Ratings 


Dy R. C. Bergvall* 


As much as’50 per cent recuction in weight of electric 
equipment is possible where design limitations are based 
on insulating temperature by using the new Silicone in- 
sulating varnishes. These high temperature insulations 
also make possible a substantial increase in the output of 
small motors using the same frame, where the operating 
temperature can be raised. They offer the additional 
advantages of ability to operate at higher ambient tem- 
perature, and to greatly increase life when operated at 
present temperature conditions. Silicone resins, and 
their use as insulating varnishes and bonds, definitely fill 
the void between organic and inorganic insulating ma- 
terials. 

There has long been a demand for high temperature 

insulation having better thermal stability. Designers have 
felt the need for such insulation for the three following 
reasons: It offers possibilities for reduction in the size 
and weight of electrical equipment, with no reduction in 
service life, where the operating temperature can be in- 
creased because of this improved thermal endurance. 
‘It may be used to obtain greatly increased service life in 
the same size and weight where it is necessary or desirable 
to: maintain present temperature limits. It should allow 
increased ambient temperatures: which reduce limitations 
as to’ operating locations. 
‘Recently developed Silicone resins and varnishes have 
tremendously better thermal endurance than any of the 
known resins and varnishes.’ New high temperature in- 
sulations have been developed utilizing these materials. 
As a result, it is possible to produce electrical equipment 
that has’a much greater thermal endurance; as high as 
‘twenty to one on laboratory tests. 

The Silicone materials bridge the gap between conven- 
tional organic insulating materials, which are limited with 
respect to heat stability, and ceramic type materials, which 
are not limited with respect to heat stability. Physically, 
they are quite similar to conventional resins, varnishes, 
and organic structures, but differ in that they do not 
readily decompose at temperatures of the order of 200 
deg. C. In actual use, the conventional insulating struc- 
tures have been modified to incorporate Silicone resins 
throughout: This results in an integrated line of insulat- 





* Assistant to vice-president, Insulation Development Group, Westing- 


house Electric & Mfg.. Company, East Pittsburgh, Pa. 
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Though the motor on the left is but half as large as the one o 

the right, both produce 10 hp. at 1,750 r.p.m.—Higher operating t 

perature makes this possible—The left-hand motor is made with hig 

temperature Silicone insulation and operates at 175: deg. C. to 

hot-spot temperature, while the right-hand motor is made with Class 

insulation and operates at 105 deg. C.—The left-hand motor weig 
210 Ib. and the right-hand motor 410 tb. 

















ing materials which will withstand abnormally severe o 
erating temperatures. 

Over two. years’ experience on actual equipment con 
firms extensive laboratory tests which showed these ma 
terials to be promising. For éxample: To meet a ver 
special requirement, a 3-hp., totally-enclosed inductiot 
motor was redesigned for 10 hp. with no increase i 
weight or size. Since then, more than 30 similar motor 
using high temperature insulation have been built and ar 
now being tested under various conditioris. A mine lo 
comotive motor armature has been functioning perfectl 
under very adverse conditions for over a year since bein} 
rewound and high temperature insulated. Prior to this 
insulation failures occurred frequently, a few less than i 
month apart. Street car and trolley coach motors wit 
Silicone insulation have been given exhaustive tests 
elevated temperatures. Results show increased horse 
power output at no increase in speed with no injury 
insulation. 

A 250-kva. generator with high temperature insulatio 
was operated in the laboratory for about 3,000 hours 4 
250 deg. C. with no ill effects to the insulation. Accoré 
ing to the best available means for interpreting acceler 
ated life tests, this should be equivalent to far more tha! 
normal kfe expectancy. 

High temperature insulation on several hundred op 
erating coils for magnetic contactors overcame a seri0u' 
burn-out problem resulting from excessive temperatu' 
within the control box. Operating for more than a ye 
without a single failure is the record for Silicone insula 
tion as contrasted to coils failing within a year for cof 
ventional insulation. Air-cooled transformer life has bee 
increased and output improved when insulated with hig! 
temperature materials. Several hundred are now ! 
service. 

Where temperature, or size and weight as determine 
by temperature, are important factors in electrical equip 
ment, the problem should be examined in the light of thes 
recently developed insulating materials. Silicone insula 
tions should not be considered a panacea for all insulatim 
ills, but instead, should be applied to specific applica 
tions where its use is justified. 
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Fluorescent 
Lighting Fixtures 


A wide variety of fluorescent lighting fix- 
tures with white translucent Plexiglas 
shades is in the processes of development 
by the Safety Car Heating & Lighting 


Four lighting fixtures for passenger cars made 
of Plexiglas for fluorescent lamps 


Company, New Haven, Conn. Four differ- 
ent fixtures are shown in the illustration. 
The first is a capsule light; the second a 
wall light; the third a tandem ceiling light, 
and the fourth is a continuous fluorescent 
side-wall light with combined Plexiglas 
and sheet-metal shade. The plastic mate- 
rial used can be fabricated to satisfy any 
design requirements and its strength intro- 
duces a desirable safety factor. 


Steel Cable V-Belt 


A steel cable V-belt which is said to pos- 
sess great strength and to be more flexible 
than cotton or rayon cord is now being 





4 


Steel cable woven in this belting adds strength 


and reduces the stretch factor 
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employed on a number of railroads. The 
stretch factor of the belt is practically zero 
and it is small enough in diameter to fit 
readily in standard V-belt drives. The roads 
on which this belting is being used employ 
it on air compressors, fans, blowers, gen- 
erators and air-conditioning units. It is a 
product of the Goodyear Tire & Rubber 
Company, Akron, Ohio. 


Roller Bearings on 
Freight-Car Trucks 


The Timken Roller Bearing Company, 
Canton, Ohio, has developed a new type oi 
roller-bearing application for all types of 
high-speed freight-car trucks, both of the 
inboard and outboard type. These new 
high-speed freight-car applications have all 
of the inherent advantages of the roller- 
bearing applications which have performed 
successfully for many rears under high- 
speed streamlined trains and all types of 
locomotives. This company has been test- 
ing and operating many designs of roller- 
bearings for freight-cars for a number of 
years and the only freight cars in high-speed 





Timken bearing assemblies are available for 
both inboard and outboard applications on 
freight-car trucks 


mainline service equipped with anti-friction 
bearings are Timken equipped. 

One such installation comprising 10 box 
cars is on the Union Pacific and the cars 
are used in high-speed merchandise service 
and at the head end of certain passenger 
trains. These box cars have been in serv- 
ice four years and ten months, and during 
this time they have averaged over 4,000 
miles per month per car without trouble or 
delay due to bearings. The average mileage 
per car is 230,300 miles to date and the 
highest total mileage credited to any single 
car is 265,649 miles. 

The inboard freight truck with the bear- 
ings between the wheels was. tested in serv- 


. ice. under one hundred 70-ton hopper cars 


with the test restilts indicating that starting 
resistance was only slightly greater than 
low speed rolling resistance. In addition, 


intended for increasing production and low 





it was found that resistance was practical! 
the same at all temperatures. Further a 
plications have been made to several hu 
dred 70-ton and 90-ton dump cars used j 
ore service and on various types of freig 
ears for military service. 





Locomotive 
Air Compressor 


The Westinghouse Air Brake Compan; 
Wilmerding, Pa., is now in production 
an 8%-in. locomotive air compres 
equipped with an integral A type governo 
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Locomotive air compressor which has integr 
governor and mechanical lubricator 


and an F-2 mechanical lubricator. T 
governor is located.on the top head and tl 
mechanical lubricator on the air cylinder 
Integral mounting of these auxiliaries sit! 
plifies installation and maintenance as col 
siderable piping and fittings associated wil 
independent mounting are eliminated. 
Only one short oil tube is required, i 
jecting mist lubrication to the steam ¢ 
for the governor, steam valve, compress 
reversing gear and steam cylinders. 


““Middle-Range” 
Cutting Tool Alloy 


A cast cutting alloy for “middle-rangt 
machining applications is marketed by th 
Crucible Steel Company of America, 4 
Lexington Avenue, New York 17. This 
a non-ferrous cutting alloy, called Rexalloy 


ering machining costs in the intermedi! 
field between work which can be servict™ 
by high-speed steel cutting tools and wo 
requiring the use of tungsten carbide too 
The composition is approximately 33 
(Continued on next left-hand page) 
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os al The low initial cost and low maintenance cost of high- 
ee speed, super-power steam locomotives, as compared with 
hm . that of other types of prime movers, makes them the 
ompressd highest. money earners per dollar of investment. Not only 
PS. Rs 
do steam locomotives have all the speed you can use, but 
they also have the capacity of interchangeability on fast 
and heavy freights as well as on crack passenger runs. 
y For greater returns on your investment dollar specify 
ae ce Lima-built, super-power steam locomotives. 
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cent chromium, 44 per cent cobalt and 17 
per cent tungsten. It is said to have excep- 
tionally high red-hardness characteristics 
and to be superior in. toughness, shock 
resistance and resistance to abrasive wear. 


Ballasts for Instant- 
Starting Lamps 


A high-voltage, Tulamp ballast, for the 
operation of new 40-watt, instant-starting 
fluorescent lamps, has been announced by 
the General Electric. Company. It applies 
450 volts to the lamp at starting, striking 
an arc between the lamp cathodes, and thus 





Ballast designed to operate two instant-starting, 
: 40-watt fluorescent lamps 


eliminating the need for separate starter 
equipment. The ballast is now available 
in Tulamp 40-watt ratings for use on 118- 
volt circuits. 

The ballast delivers rated watts to the 
lamp at nominal circuit voltage. Uniform 
light output is closely maintained even 
when the circuit voltage varies within the 
recommended operating range. Power 
losses are greater than in the conventional 
preheat ballast circuit. 

The ballast. provides high power factor 
and corrects cyclic light flicker. Special 
filters for suppression of radio interference 
are incorporated. The ballast is housed 
in a universal case that allows the leads 
to be brought out at either the end or 
the bottom, permitting flexibility of installa- 
tion and complete utilization of present 
fixture designs, 


Hot Journal Alarm 


A thermoswitch, consisting of a basic ele- 
ment with a forged, bronze head and heavy- 
duty cable connector is being furnished by 
Fenwal, Inc., Ashland, Mass., for the de- 
tection of overheating in journal boxes as 
a means of preventing delays and accidents. 
Basic features of the switch are small-size 
enclosed contacts, high sensitivity and 
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A device which can be installed in journal 
boxes to give warning of overheating before 
a hot-box occurs 
384 





freedom from the effects of vibration. They 
are used to signal the engineer that a jour- 
nal is overheating before a hot box occurs. 
If the controls are installed on a locomo- 
tive, the circuit is made directly to the cab: 
If the controls are applied to the journals 
of a passenger coach, they are used to 
actuate a solenoid in the signal air line 
on the car to relay the danger signal to the 
engineer in the cab of the locomotive. 


Ball and 
Roller Journal Box 


Two improvements in its ball and roller 
journal box recently announced by the 
Fafnir Bearing Company, New Britain, 
Conn., are a design change which makes it 
possible to reverse the housing both hori- 
zontally and vertically and doubles the wear 
life of the box, and a convenient cap which 
can be easily removed, making it possible 


to check lateral clearance without removipg.. 


the entire cover. <— 
The newly designed box has the sam 


‘ lateral clearance as other types of Fafnir 


journal boxes to improve riding qualities 
and reduce shock impact. Positive lubrica- 
tion is maintained at all speeds. Dirt and 





The housing of this journal box can be reversed 
completely to add to service life 


water are sealed out. The assembly is 
adaptable to Standard A.A.R. pedestal 
openings. Inner rings need not he removed 
at wheel turning periods. 


Multi-Contact Timer 


A multi-contact timer for remote control 
has been placed on the market by The 
R. W. Cramer Company, Inc., Center- 
brook, Conn. It is used to control a series 
of machine operations in definite order: to 
automatically reverse or alternate in opera- 
tion a group of motors, machines or devices ; 
to operate in a predetermined sequence a 
series of signals, valves or solenoids, as 
well as other applications where sequence 
operations are of prime importance. Its 
solenoid starting mechanism is operated 
from a remote-control momentary-start but- 
ton, so that the timer will go through its 


(Turn to next left-hand page) 





complete cycle or any part of its cycled 
of operation and stop. Reclosing the mo 
mentary start button will either continud 
or repeat the cycle as the case may be 
They can be arranged so that in the even 
of a power interruption it is necessary t 
press the remote centrol start button agai 





The timer is desigwed to control a number of 
machine operations or signals in a predeter- 
mined sequence 


a 


to continue the cycle, or, after power is 
restored to continue operation automatically 


& 


Hopper-Door Lock 


Hopper-deor .locks. manufactured by the 
Wine Railway Appliance Company, Toledo, 
Ohio, have been redesigned to incorporate 1 
feature which facilitates the adjustment o! 
door fit and compensates for irregularities 
in. car construction. The spreader extension 
for the doors now has an eccentric on the 
innér end as a meatis of adjusting, quickly 
and accurately, the clearance between the 
door and the hopper frame. When t is 








fitting doors on sawtooth-type hopper cas 


applied, proper adjustment is obtained 
rotating the eccentric before driving t 
holding rivet. This adjustability is 

to add further to the effectiveness of thes 
locks in preventing leakage of lading. 
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ALL OF WHICH RESULTS In 
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Freight Car Backlog Will Be 
Exhausted Early in 1945 


THE total backlog of freight cars unde- 
livered June 30, 1944, comprised 46,921 
cars, of which all but 119 have been author- 
ized for delivery by the War Production 
Board. Included are 45,026 cars (100 un- 
authorized) remaining to be shipped to 
61 railroads and 1,895 cars (19. unauthor- 
ized) on order for private car lines and 
industrial companies. 
ized consist of 30,826 scheduled for build- 
ing in contract car builder plants and 15,976 
in railroad shops. Included in the total 
backlog are 19,903 box, 14,527 hopper, 8,265 
gondola, 2,504 refrigerator, 421 flat, 500 
stock, 405 tank, 87 dump and 301 caboose 
cars. 

Delivery schedules on the 46,802 cars 
authorized call for the building of an aver- 
age of 6,000 cars monthly during the last 
-half of this year, or a total of 25,444 by 
contract builders and 10,788 by railroad 
shops. The balance of 5,382 cars on order 
with contract builders are scheduled to be 
turned out early in 1945. Most of the cars 
presently on order in railroad shops will 
also be completed during the first quarter, 
1945, although in some instances these con- 
tracts run through the first six months of 
next year with a greatly reduced output 
during the second quarter. 


Head-End Lighting for C. N. J. 
Equipment 


Tue Central of New Jersey has obtained 
approval of the War. Production Board 
to equip 20 locomotives and 100 coaches 
with head-end lighting. Under the new 
system a steam-operated turbo generator 
will be installed on the locomotive tender 
to.supply illumination for the entire train. 
Installations will begin as soon as the 
materials arrive. The railroad plans to 
equip 40 more locomotives and 200 cars 
in’ the same way in subsequent years so 
that all commuter coaches will have the 
new lighting. 

The present system using an individual 
battery on-each car, charged by an axle- 
driven generator, prevents battery-charg- 
ing difficulties on short runs with frequent 
stops. 


Two Eastern Roads Plan Com- 
plete Dieselization 


New York, Ontario & Western—On 
June 28, Frederic E. Lyford, trustee of the 
Ontario & Western, petitioned the fed- 
eral district court at New York for 
authority to effect complete Dieselization of 
the motive power of this road. Trustees of 
both mortgages, and representatives of 
bondholders, supported the petition, and it 
was granted by the court. 

The’ cost of the project is estimated at 
$6,700,000. Orders for 37 Diesel-electric 
locomotives ‘of various sizes have already 


8385 


The 46,802 author-- 





been ordered as noted in the table of orders 
elsewhere on this page. 

New York, Susquehanna & Western.— 
The Susquehanna has been authorized’ by 
the United States District Court of New 
Jersey to purchase eight Diesel-electric 
road locomotives of 1,000-hp., an order for 
which has been placed with the American 
Locomotive: Company as noted in the table 
of orders elsewhere on this page. It is the 
intention of the Susquehanna to completely 
Dieselize its present passenger service and, 
with the return of its freight traffic to pre- 
war levels, to eliminate steam locomotives 
altogether. 


stitute’s Summer Technical Meeting, Jun 
26 to 30. 


as a diagnostician of power-plant prob 
lems, Mr. Powel succeeds Dr. Nevin 


Electric Company. 


Orders for Equipment Light Dur 
ing First Six Months 
Orvers placed for new railroad equip 
ment during the first six months, 1944, to 
taled 23,072 freight cars, 62 steam locomo 
tives and 334 passenger-train cars. 


D. & R. G. W. Oil and Waste 
Reclamatien Plant 


Tue Denver & Rio Grande Western has 
obtained preference ratings from the War 
Production Board for materials for the 
construction of a plant at Pueblo, Colo., 
for reclaiming journal box oil and waste. 
The estimated cost is $61,604. 


flat cars were ordered by two industria 
companies; 100 refrigerator cars by the 
American Refrigerator Transit Company 


Fruit Express. Railroad orders were di 


3,725 to company shops. Among the large 


Charles A. Powel Becomes 
A. I. E. E. President 


Cuartes A. PoweL, manager of Head- 
quarters Engineering of the Westinghouse 
Electric & Manufacturing Company, was 
elected president of the American Institute 
of Electrical Engineers for the year begin- 
ning August, 1944. z 

The President’s badge was presented to 


50-ton hopper and ten 70-ton hopper car 


hopper-coal cars by the Chesapeake & Ohio 
2,000 50-ton box cars by the Chicago § 
North Western; 4,000 55-ton box and 1,0 
55-ton hopper cars by the New York Cen 
tral; 2,000 50-ton box cars by the Nei 
York, New Haven & Hartford; 1,000 5 
ton box cars by the Southern; and 50 


Mr. Powel at ceremonies opening the Ip. 
A former vice-president an( 


director of the A. I. E. E., and long noted 


Funk, vice-president of the Philadelphiz 


Of 
the 23,072 freight cars, 21,822 were ordere/ 
by 24 railroads including 13,502 box, 7,72) 
hopper, 500 gondola and 100 stock cars; 15 


and 1,000 refrigerator cars by the Pacifi 
vided 18,097 to contract car-builders ani 


car orders placed were 1,100 50-ton box, 1 
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Orders and Inquiries for New Equipment Placed Since the 
Closing of the July Issue 


LocomotTivE ORDERS 


No. of Type of 
Road Locos. ig Builder 
Akron, Canton & Youngstown ...... 1 Be 6 ce wha edocs SS Lima Loco. Works 
SORE ME INE 6.55 6 6.0 sors 0 5 bo weis es 6! 5,400-hp. Diesel-electric ..... Electro-Motive 
New York, Ontario & Western...... 21? 5,400-hp. Diesel-electric ..... Electro- Motive 
: 16 1 "000- hp. Diesel-electric ..... Electro-Motive 
New York, Susquehanna & Western.. 88 1,000- hp. Diesel-electric ..... American Loco. Co. 
BI aia pod aa. din Sa eid a 254 MAE = ci Calitics <c bean a's So we Co. shops 
PEE ES Sipk cd pis See c. cel aaeee. 55 ME ah cet tinct easaweken American Loco. Co. 
20° OE RC IE ES ear American Loco. Co. 
4 105 Sn eee American Loco. Co. 
Locomotive INQUIRIES 
MR a oie si eee Me Nog 8 2-6-6-6 ..... Sy ee PP ee Pe PTO N Oe 
Freicut-Cak Orpers 
No. of Type of ; 
Road Cars Car Builder 
Missouri Pacific .........-... Tver eae 25¢ eee eR ED American Car & Fdry 
FreicHT-Car INQUIRIES 
I a i 1,000 TI es a eb Soh da eis o caes 
250 SO AONE TOOT oo se els g pte alas rel Se 
250 50-ton gondola ./....... Pace aeeee Asis & ks « 
+The B. & M. previously had ordered twelve locomotives. of the same type from Electro- Motive 


six in March 1942. and six in March, 1943. Of the total of 18 ordered, four are now in servi 
with eight scheduled for delivery this year and six in ‘1945. 
2 See “Two Eastern Roads Plan Complete Dieselization” 

% Purchase. approved by U. S. 
Complete Dieselization” 


elsewhere on this page. 
District Court :of New Jersey. ee “Two Eastern Roads Pai 
elsewhere on this page. 

*This order follows one for a locomotive of the same type ediihaihs ordered in January. 
railroad had previously ordered seven steam locomotives of 2-10-4 wheel arrangement from its own shop 


a 
5 All coal-burning locomotives—25 for freight service; 10 for passenger service. Purchase pri 
$10,000,000. Delivery expected to be completed in December. 
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® Aluminum alloy will be used for the entire bodies of these cars, while the center sill and bolstef%@Ci wol 


will be steel. The cars will each have an empty weight! of about 375100 Ib., red with an averag 
of 50,100 Ib. for conventional all-steel 70-ton er cart Thev will: be Join. Songer than the usu 
all-steel units, permitting a capacity increase of 2 ft... e aluminum sheets are to be som 
what thicker than the conventional steel sheets, oniee . ae caval: strength. , 
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ton box and 500 50-ton gondola cars by 
e Wheeling & Lake Erie. 

No provision for passenger-train car 
mstruction has yet been made by the 
gr Production Board and orders were 
aced subject to future release by that 
ency. In addition to the orders for 334 
rs by three railroads (Louisville & Nash- 
lle, Missouri Pacific and New York Cen- 
al), other carriers evidenced intention to 
irchase passenger equipment or entered the 


arket with inquiries during the  six- 
onths’ period. Among these is the inquiry 
the Pere Marquette for 14 cars for two 
reamline trains. Only domestic orders 


ported last year, which are still pending, 
ere six express and two baggage-mail 
irs by the Central of Georgia and 50 
aches by the Boston & Maine. 

The 66 steam locomotives ordered in- 
uded 29 by five railroads from the three 
mtract builders and 33 by the Pennsyl- 
bnia from that road’s own shops. At the 
d of June, there were a number of un- 
led inquiries in the market including six 
6-6 type locomotives for the Chesapeake 
Ohio; for four 2-8-4 or 2-8-2 type en- 
nes for the Tennessee Central; and for 
re 4-8-4 type engines for the Western 
aryland. 

Diesel-electric locomotives are built for 
ok and blanket authorizations covering 
number of locomotives granted to build- 
Directives respecting deliveries are 
sued by the War Production Board pe- 
odically. During the first five months 
f 1944, 21 Diesel-electric locomotives of 
0 hp. were delivered and, at June 1, 
ere were 54 scheduled ahead and as- 
gned, 44 in 1944 and 10 in 1945. There 
ere 175 Diesels of 1,000 hp. delivered 
uring the period with 241 scheduled for 
e remaining months of this year, of 


@hich 66 are assigned and 175 unassigned, 


id 71 scheduled ahead for 1945, all as- 
igned. Ten 2,000-hp. Diesel locomotives 
ere delivered with 15 scheduled ahead 
r 1944, 13 assigned and two unassigned, 
nd 15 scheduled for 1945, 12 assigned and 
hree unassigned. No 4,000-hp. Diesels 
ave been built or are scheduled for build- 
ig this year, but there are 16 scheduled for 
945, all unassigned. There were 43 5,400- 
p. Diesel freight engines delivered, 83 
theduled for the succeeding seven months 
{this year and 23 for 1945, all of which 
re assigned. 


Mechanical Division, A. A. R. 


REPorT ON LUBRICATION—A CoRIeé:CTION 





















In abstracting the report of the A. A. R. 
lechanical Division Committee on Lubri- 
ation of Cars and Locomotives under the 
faragraph headed “Interchange Rule 66” 
n page 332 of the July Railway Mechani- 
al Engineer, the erroneous impression is 
iven that the committee recommends a 
mixture of 50 per cent new and 50 per cent 
tnovated waste for journal packing with 
pecifications M-904, M-905, M-906 and 
[-910. As a matter of fact this recom- 
mendation. applies only when new waste 
8 used and then the 50 per cent of reno- 
ate waste is a minimum requirement. The 
xact wording of the committee’s recom- 
endation, taken from Exhibit A, Item 1, 
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ec. (d) of the report is as follows: “When 


using new waste, it is preferable to thor- 
oughly mix it with renovated waste prior 
to saturating, using at least 50 per cent 
renovated waste in the mix.” 

FaILuRE OF HANpD-BRAKE Rops 
AND CHAIN LINKS 


AccorDING to a circular letter issued 
under date of June 30 by the A. A. R,, 
Mechanical Division, there has been a con- 
siderable increase in car delays and dam- 
age to equipment, due to failure of hand 
brake rods and chain links. Investigation 
indicates that the principal causes of these 
failures are opening of the hook on end 
of hand brake rod and failure of brake 
chain links due to improper weld. 

To overcome these failures, the letter 
recommends that the hook-end style of 
hand brake rod be discontinued and the 
jaw-type or solid-eye rod with clevis be 
substituted when rods are being replaced 
or when cars are receiving heavy or pro- 
gram repairs. The letter requests that 
special attention be given to the welding 
of hand brake chains to insure that proper 
welding methods are employed and that 
repaired links provide full strength. 


Bryant Appointed Director of 
W. P. B. Equipment Division 


C. B. BryAnt, assistant to vice-president 
of the Southern, has succeeded G. M. Bet- 
terton, general purchasing agent of the 
Southern Pacific, as director of the War 
Production Board’s Transportation Equip- 





C.- B. Bryant 


ment Division. Mr. Bryant’s appointment 
became effective July 1 when Mr. Better- 
ton, who had been on leave of absence, 
returned to the S. P. 

Mr. Bryant was born November 1, 1900, 
at Washington, D. C., and is a graduate of 
Johns Hopkins University, School of En- 
gineering and Chemistry (1902), where 
he received a B.S. degree. During the fol- 





Miscellaneous Publications 


Proceedings, Car Department Officers’ As- 
sociation, 1943. Secretary-Treasurer F. 
H. Stremmel, A. A. R. Mechanical Divi- 
sion, 59 E. Van Buren St., Chicago. 106 
pages, 5% in. by 8% in. Bound in cloth. 
Price $2.00. 


lowing eight years he was employed by 
the Portland Cement Association as a field 
engineer, and from 1930 to 1936, he was 
in the service of the Maryland State Roads 
Commission as a materials engineer. 

On November 16, 1936, Mr. Bryant en- 
tered railroad service with the Southern 
as engineer of tests with headquarters at 
Alexandria, Va. On November 1, 1943, 
he was appointed assistant to vice-president. 
Among various other committee activities, 
Mr. Bryant is a member of the Subcom- 
mittee on Engineering and Mechanical Re- 
search of the Railroad Committee for the 
Study of Transportation, the postwar study 
group sponsored by the Association of 
American Railroads and operating under 
the chairmanship of A. A. R. Vice-Presi- 
dent R. V. Fletcher. 


D. S. Ellis Manager Nominee of 
A. S. M. E. 


FOLLOWING the semi-annual meeting of 
the American Society of Mechanical En- 
gineers, at the William Penn hotel, Pitts- 
burgh, Pa., June 19 to 22, announcement 
was made of the nominations for the 1945 
officers of A. S. M. E. Election is to 
be held by letter ballot of the entire mem- 
bership, with September 26 set as the 
closing date. 

Nominee for president is Alex D. Bailey, 
vice-president, Commonwealth Edison Co., 
Chicago. Nominations for vice-president 
are: David Larkin, vice-president and gen- 
eral manager, Broderick & Bascom Rope 
Co., St. Louis, Mo.; John E. Lovely, vice- 
president, Jones & Lamson Machine Co., 
Springfield, Vt., and Thomas S. McEwan, 
vice-president, McClure, Haddon & Ort- 
man, Inc., St. Louis. 

Nominated as managers are: Daniel S. 
Ellis, vice-president charge of manufactur- 
ing, Lima Locomotive Works, Inc., Lima, 
Ohio; Arthur J. Kerr, district manager of 
sales, Pittsburgh Equitablé Meter Co., 
Tulsa, Okla.; and Herman George Thiel- 
scher, mechanical engineer, Potomac Elec- 
tric Power Co., Washington, D. C. 


I. C. C. Ceremony Memorializes 
Eastman 


TESTIMONIALS to the high esteem in 
which Commissioner Joseph B. Eastman 
was held by practitioners before the Inter- 
state Commerce Commission by his fellow 
members of that body, and by others asso- 
ciated with him in public life, were formally 
entered upon the permanent record of 
the commission’s deliberations in a memo- 
rial ceremony in the commission’s large 
hearing room at Washington, D. C., on 
July 11. At the conclusion of the session 
Secretary W. P. Bartel unveiled for the 
commission a portrait of Mr. Eastman, 
which is to be placed in the central foyer 
of the I. C. C. building, along with those 
of other commissioners whose services have 
terminated. 


Railroad Industry Honored for 
Safety Record 


Betytnc the propaganda of political 
origin which accuses the railroads of in- 
attention to safety, the American Museum 

(Continued on second left-hand page) 
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of Safety has bestowed upon the entire 
railroad industry a “Certificate of Special 
Commendation” in “recognition of their 
outstanding contribution to the war effort” 
accomplished with due regard to consider- 
ations of safety. This unprecedented award 
was made at New York on June 28 by 
E. Roland Harriman on the occasion of the 
bestowal of the “Harriman Awards” for 
their 1943 safety records upon the Union 
Pacific, Eastern District (gold medal) ; the 
Duluth, Missabe & Iron Range (silver 
medal); and the Charleston & Western 
Carolina (bronze medal). On the same 
occasion, the Arthur Williams Memorial 





PULLMAN-STANDARD CAR MANUFACTUR- 
Inc Company.—Huntly H. Gilbert, vice- 
president in charge of sales of the Pullman- 
Standard Car Manufacturing Company, re- 
tired on June 30, due to ill health. Mr. 





Huntly H. Gilbert 


Gilbert, however, will continue to be avail- 
able in a consulting capacity. In addition 
to his position as vice-president, Mr. Gilbert 
has been a director and member of the exec- 
utive committee of Pullman-Standard. He 
was born in Chicago on February 10, 1887, 
and is a graduate in mechanical engineer- 
ing of Cornell University (1907). After 
association with several steel companies, 
he joined the Pressed Steel Car Company 
in 1912. He was granted a leave of ab- 
sence for 18 months during the first world 
war, serving with the Army ordnance de- 
partment, first as a captain and later as a 
major. He then returned to the company 
and remained until August, 1933, when he 
became assistant to the president of the 


Pullman Car Manufacturing Company, and 





Medal was presented to Charles E. Carl- 
son, retired president of the Duluth, Mis- 
sabe & Iron Range “in recognition of out- 
standing contribution to the conservation of 
human life. 

In his introductory remarks, before call- 
ing upon representatives of the winning 
railroads to receive the Harriman Medals 
at the hands of Mr. Harriman, R. V. 
Fletcher, vice-president of the Association 
of American Railroads and chairman of 
the Awards Committee of the Safety Mu- 
seum, reviewed the railroads’ safety record 
in 1943, calling attention to the ratio of 
three passenger fatalities per billion pas- 


Supply Trade Notes 


tor’s tool division of the Independent Pneu- 
matic Tool Company with headquarters in 
Chicago. 


¢ 


Eutetic WELDING ALLoys CompANYy.— 
Dudley Rice has been appointed a field 
engineer in the Chicago district for the 
Eutectic Welding Alloys Company. Mr. 
Rice had been .a sales specialist on the 
welding products of the American Brake 
Shoe Company and prior thereto was with 
the Erie. : 


senger-miles and one and a half employee 
fatalities per billion ton-miles—indicating 
that passengers were three times as safe 
on the railroads during the second world 
war as they were during the previous one 
and that employees are nearly six times 
as safe. 

The criticism that has been directed 
against the railroads despite this record, 
said Judge Fletcher, makes it difficult for 
him “to resist the impression that much of 
this comment is inspired by overzealous 
methods of salesmanship employed by eager 
owners of patented articles, anxious to in- 
crease their sales.” 





partment of the National Battery Com- 
pany where he was responsible for designing 
laboratory testing equipment. Following 
an assignment as sales engineer, Mr. Tan- 
ner became plant engineer of National’s 
Dallas factory, the position which he held 
at the time of his appointment as manager, 
equipment sales. Mr. Tanner now directs 
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PULLMAN, INCORPORATED.—The directors ent in cl 
of Pullman Incorporated at a meeting in ay, ass’ 
New York on July 19 decided, in order shoe & | 


to carry out the requirements of the decree 
entered on May 8 in the United States 
District Court at Philadelphia, Pa., in the 
Government’s anti-trust suit against the 
Pullman group of companies, to dispose of 
its sleeping car business, and to prepare 
a plan to effectuate such disposition for 
submission to the Court on or before Oc- 
tober 5, 1944, for approval. The directors 
had notified its stockholders on July 8 (the 
day after the termination ‘of the period in 
which Pullman could file an appeal) that 
the company would not appeal to the 
Supreme Court from the May 8 decree. 


4 


NATIONAL BATTERY CoMPANY.—George 
S. Tanner has been appointed manager, 
equipment sales, of the National Battery 
Company. Mr. Tanner has been asso- 
ciated with National Battery since 1926 
when he became manager of radio power 
unit production. For seven years pre- 
viously he had been with the Northwestern 
Bell Telephone Company. Subsequently, 
he was transferred to the engineering de- 








George S. Tanner 


all activities related to the manufacture 
and sale of National’s battery charging and 
testing equipment, and other related prod- 
ucts. His headquarters are at the general 
offices in Saint Paul, Minn. 

* 

TIMKEN Rotter BEARING CoMPANY— 
Brace-Mueller-Huntley, sales representa- 
tives for Timken electric furnace alloy 
steels and Timken seamless alloy ste! 
tubing, have also been appointed repre 
sentatives for Timken stainless steels. 

¢ 

STANDARD RamLway EguipMEent COM 

PANY.—W. E. Bikle, chief mechanical et 
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vice-president of the Standard Steel Car 
Company. Upon the merger of these com- 
panies into the present Pullman-Standard 
Car Manufacturing Company, on Decem- 
ber 26, 1934, Mr. Gilbert was elected vice- 
president of Pullman-Standard. 









gineer of the Standard Railway Equipment 
Company, Chicago, has been appointed 
manager of the company’s newly opened 
San Francisco, Cal., office. 

Mr. Bikle was born at Hagerstown, Md. 
on July 16, 1898, and is a graduate of the 
Carnegie Institute of Technology, Pitts 
burgh, Pa. (1921). He entered the er 
ploy of the P. H. Murphy Company, New 
Kensington, Pa., as a draftsman and est 
mator in August, 1921, and was appointed 
assistant mechanical engineer in 1928. I 


Army-Navy “E” Awards 


Independent Pneumatic Tool Co., Au- 
rora, Ill. Third renewal. 

Pratt & Letchworth Co., Buffalo, N. Y. 
Second renewal. 

Standard Stoker Company, Erie, Pa. 
June 23. 

United States Rubber Company, Ho- 
gansville, Ga. June 20. 

Whiting Corporation, Harvey, Ill. Sec- 
ond renewal. 
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INDEPENDENT PNEUMATIC Too. Com- 
pANY.—Henry H. Ritchotte, manager of 
contractor tool sales at Philadelphia, Pa., 
has been appointed manager of the contrac- 
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‘ebruary, 1936, he resigned to become me- 
hanical engineer of the Chicago-Hutchins 
orporation, Chicago, and was appointed 
hief mechanical engineer of the Standard 
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he held any in July, 1939, when these two com- 

nanager, Banies consolidated. In January, 1944, 

; directs. was transferred to the sales force and 
mn July 1, 1944, became manager of the 
an Francisco office. 

e 

AMERICAN BRAKE SHOE COMPANY.— 
‘red P. Biggs has been named vice-presi- 
lent in charge of sales, and Stephen S. Con- 
vay, assistant vice-president, of the Brake 
shoe & Castings and the Southern Wheel 
livisions of the American Brake Shoe Com- 
pany. 
Fred P. Biggs joined Brake Shoe as sales 
mspector in 1916 and became a salesman in 
921. He was appointed assistant vice- 
resident of the Brake Shoe Company with 
eadquarters in Chicago in January, 1934, 
nd vice-president of the Brake Shoe & 
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pany, and William S.. Morris, vice-presi- 
dent in charge of steam locomotive and 
divisional sales. Both will report to Frank 
J. Foley, vice-president in charge of sales. 

Perry T. Egbert has served the company 
in sales capacities since 1921, when he was 





Perry T. Egbert 


appointed technical representative in the 
Far East. He returned to the U. S. in 1924. 
Mr. Egbert is a graduate of Cornell (1915), 
where he received a Mechanical Engineer- 
ing degree. He was employed by the Le- 
high Valley and Norfolk & Western and 
from 1916 to 1919 served as a pursuit pilot 
in the U. S. Air Corps. In 1920 he joined 
the Engineering Department of the Amer- 
ican Locomotive Company. 

Wiutam S. Morris was formerly exec- 
utive vice-president of the Montreal Loco- 





William S. Morris 


motive Works, Ltd., the company’s Cana- 
dian subsidiary. He entered the locomotive 
business in 1922 as a special apprentice 
at the Schenectady, N. Y., plant. From 
1926 to 1940, when he became vice-presi- 
dent of the Montreal subsidiary, he held 
various sales positions, including a four- 
year period as district sales manager at 
Chicago. He served in the U. S. Army 
during World War I and is a graduate of 
the U. S. Naval Academy (1922). 
¢ 


DAMPNEY COMPANY OF AMERICA.—Clar- 
ence J. Hunter has been elected president 
and general manager, J. W. Laverack, vice- 
president and treasurer, and J. Dwight 
Bird, vice-president in charge of railroad 





and mid-west power sales, of the Dampney 
Company of America. 

Clarence J. Hunter became associated 
with the Dampney Company as a manufac- 
turer’s agent in 1926 and as a regular em- 
ployee in 1928. He was appointed general 
sales manager in 1931 and vice-president in 
1932. 

John W. Laverack, son of the late presi- 
dent, was associated with the Dampney 
Company for several years prior to enter- 
ing the American Field Service in Febru- 
ary, 1942. After serving in Egypt and 
North Africa for a year, he was transferred 





” Clarence J. Hunter 


to the State Department, foreign service 
auxiliary, with headquarters in Cairo, 
Egypt. He returned to the United States 
in the spring of 1944 and resumed his as- 
sociation with the company. 

J. Dwight Bird was formerly with the 
Southern Pacific. He later was employed in 
the steam turbine division of the General 
Electric Company and subsequently was 
in charge of mechanical maintenance of 
various Electric Bond & Share properties 





J. Dwight Bird 


He became a manufacturer’s 
agent of the Dampney Company in 1926 
and a regular employee in 1930, after which 
he was appointed manager of the Chicago 
office. 


in Texas. 


+ 
WYANDOTTE CHEMICALS CoRPORATION.— 
The Wyandotte Chemicals Corporation, 
Wyandotte, Mich., which embarked upon 
(Continued on second left-hand page) 
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WESTWARD HO- 


with an “Automatic Brakeman” 
On every car . 





Early trains needed a brakeman on every car. The Westinghouse ‘“‘Automatic’”’ 
Brake, introduced only three years after the first model appeared, put one there 
—to stay! 

Installation of a Triple Valve and reservoir gave each car its own braking 
power. and eliminated runaways when trains broke in two. . . an occurrence that 
was all too frequent in those early times. Crude by present standards, this 
automatic brake was the direct ancestor of the brake you depend on today. 
No change has been made in basic principles. And through all the stages of evolu- 
tion, each new improvement has functioned interchangeably in combination 


with earlier models . . . a remarkable engineering achievement. 


75 Years of Pronceering 
WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 





TO PERMIT TODAY’S TRAINS TO 


MOVE AT SHORTER INTERVALS ss ‘ ° . 
For a vivid picture of the progress in these 75 years . . . consider 


the Electro-Pneumatic HSC Equipment. Brakes respond in- 
stantly and sensitively throughout the train. The highest prac- 
ticable rates of retardation are maintained by a speed governor 
SPEEDS—SAFELY. which automatically proportions braking pressure to speed. 
Means may also be incorporated to prevent wheel sliding when 
rail adhesion is subnormal or spotty. Westinghouse Braking 
Equipment is always abreast of transportation needs. 


WITH HEAVIER LOADS AT HIGHER 
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a research program for organic products 
in 1939, has now formed a Development 
department to handle the development of 
both organic and inorganic products. J. J. 
Schaefer, formerly vice-president of Sharp- 
les Chemicals, Inc., has been appointed 
director of development. Mr. Schaefer is 
a graduate of the University of Dayton and 
Massachusetts Institute of Technology. 
From 1928 to 1934 he was a member of the 
technical staff of Niacet Chemicals Corpora- 





J. J. Schaefer 


tion. In the latter year he was appointed 
director of research of Sharples Chemicals 
Incorporated and in 1936 was elected vice- 
president of the same company. 
a 

Evectric STORAGE BATTERY COMPANY.— 
Daniel P. Orcutt, assistant manager of 
the New York branch of the Electric Stor- 
age Battery Company since 1921, has been 
appointed manager of that branch to suc- 
ceed F. F. Sampson, who retired July 1 
after 30 years of service. Mr. Orcutt was 
graduated from Denison University and 
Cornell University. He was in the en- 


_gineering department of the Westinghouse 





Daniel P. Orcutt 


Electric & Manufacturing Co. from 1907 
to 1910, when he joined the Electric Stor- 
age Battery Company as sales engineer 
of the New York branch. 
a 

LuKens Stee. Company.—Samuel D. 
Lemmon, who has been research metallur- 
gist for Lukens Steel Company, Coates- 
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been appointed assistant 

Mr. Lemmon was born 
Brook, Chester County, Pa., 
Coatesville High 


ville, Pa., has 


engineer of tests. 
in Honey 


a graduate of 


and is 





S. D. Lemmon 


School. He received his Bachelor of 
Science Degree in Engineering at Penn- 
sylvania State College. He entered the 
employ of Lukens Steel Company in 1939 
as an observer in the Research Depart- 
ment; became metallurgical investigator in 
1940, and research metallurgist in Novem- 
ber, 1943. 
4 

SUPERHEATER Company, Ltp.—H. E. 
Brown, who has been elected vice-president 
in charge of operations of the Superheater 
Company, Ltd., as noted in the July issue, 
had been general manager and assistant 
to C. A. Odell, who is now president, since 


H. E. Brown 


March, 1934. Mr. Brown was formerly 
associated with the Canadian National. 
He joined the Superheater Company in 
June, 1926. 
= 

BALDWIN LocomotivE Works.—C. G. 
Green, assistant to the divisional vice-presi- 
dent, locomotive and ordnance division of 
the Baldwin Locomotive Works, has been 
appointed to supervise the sales and service 
activities of Baldwin-Westinghouse Diesel 
locomotives, and J. G. Bros, sales manager, 
Diesel engine section, locomotive and ord- 
nance division of Baldwin, has been ap- 
pointed in charge of sales of Diesel engines 
and electric locomotives. 





Cuicaco MALLEABLE CAsTINGS Com- 
PANY.—-Charles A. Benz, whose promotion 
to general sales manager of the Chicago 
Malleable Castings Company, and its sub- 
sidiary, the Allied Steel Castings Company, 
with headquarters at Chicago, was reported 
in the July issue, was born at Chicago on 
February 12, 1897. He entered the rail- 
way supply business in 1916 as a drafts- 
man of the Union Metal Products Company, 
In 1918 he resigned to become assistant 
chief draftsman of the Joliet  Rail- 
way Supply Company and was later ap- 








Charles A. Benz 


pointed mechanical engineer and assistant 
to the general manager. In 1924 Mr. Benz 
went with the Chicago Malleable Castings 
Company where he organized the brake- 
beam department. After that department 
was in production he was appointed sales 
engineer, and in 1937 he was promoted to 
the position of manager of the Railroad 
divisions of the two companies. 
. 

Grip Nut Company.—J. L. Logan, who 
has been associated with the Grip Nut 
Company for the past fourteen years, has 
been appointed southeastern sales manager. 

. 

Union Aspestos & RuBBER CoMPANY— 

W. H. Fehrs, manager of the Cicero, Ill. 





W. H. Fehrs 





plant of the Union Asbestos & Rubber : 
has been appointed assistant to the pres 
(Continued on next left-hand page) 
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@ In its daily 477 mile run between St. 
Louis and Omaha, the “Missouri River 
Eagle” of the Missouri Pacific Lines has 
established an outstanding record carrying 
capacity passenger loads. Few trains can 
equal the five year ‘on time’ performance 
of these splendid trains. Many features of 
modern railroading on the progressive 
Missouri Pacific Railroad make these 
records possible. 


Playing an important part is the vital 


PINCLAIR REFINING COMPANY, RAILWAY SALES, 


August, 1944 


factor of lubrication. Sinclair Gascon 
Diesel Oil is used to lubricate the Diesels 


of the “Missouri River Eagles.”” In wide 
service this oil has made a high record for 
performance and economy. 

Gascon, through inherent solvent 
action, keeps rings and pistons clean. Its 
wear-prevention qualities hold down 
costly replacements. 


For counsel on lubrication problems 
Sinclair engineers are at your service. 


NEW YORK °¢ CHICAGO * SAINT LOUIS © HOUSTON 
‘ Ld 
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dent in charge of railroad sales with head- 
quarters at the company’s main offices in 
Chicago. Mr. Fehrs was employed in the 
mechanical engineering department of the 
Union Pacific at Omaha, Neb., for 12 
years. He joined the railroad sales depart- 
ment of Union Asbestos in May, 1928, and 
served-as manager of automotive sales from 
1932 to 1939. He was appointed assistant 
to the vice-president in 1939 and, later 
that year, manager of the Cicero plant. 


4 


DEARBORN CHEMICAL ComMPANY.—H. G. 
Mastin, service engineer of the Dearborn 
Chemical Company, has been promoted to 
district sales manager of the Eastern dis- 
trict with headquarters in New York. 


e 


Puitco Corporation.—William Balders- 
ton, formerly vice-president in charge of 
the commercial division, has been elected 
vice-president in charge of operations and 
a member of the executive committee of the 
Philco Corporation. 


e 
DeVitaiss Company.—Howard P. De- 
Vilbiss, vice-president, has been elected 


president and general manager of the De- 
Vilbiss Company, Toledo, Ohio, to succeed 
Allen D. Gutchess, who has been elected 
chairman of the board and active senior 
executive. Mr. Gutchess succeeds W. M. 
Booker, who will continue as a member of 
the board. Frank A. Bailey, vice-president 
and general manager, who has been with 
the company for 34 years, has retired. Don 
J. Peeps, of the engineering staff, has been 
appointed acting chief engineer. 


* 
Mr. VERNON CAR MANUFACTURING 


Company.—Richard T. Coyne, sales en- 
gineer of the Enterprise Railway Equip- 





‘Richard T. Coyne 


ment: Company, has resigned’ to become 
manager of sales of the Mt. Vernon Car 
Manufacturing Company, Mt. Vernon, IIl., 
a division of H. K. Porter Company, Inc., 
Pittsburgh, Pa. Mr. Coyne will assume 
the duties: of C. M. Wright, who has re- 
signed as vice-president. Mr. Coyne at- 
tended. Crane Technical High School and 
Northwestern University and later entered 
the employ of the Enterprise Railway 
Equipment Company as sales engineer. 
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Epwarp G. Bupp MANUFACTURING -Com- 
PANY.—James M. Plaskitt, formerly me- 
chanical engineer of the Southern Railway, 
headquarters at Washington, D. C., has been 





James M. Plaskitt 


appointed regional sales manager of the Ed- 
ward G. Budd Manufacturing Company, 
with offices at 1218 Connecticut Avenue, 
N. W., Washington. Mr. Plaskitt will re- 
port to Samuel M. Felton, general sales 
manager of the company’s railway division. 
Mr. Plaskitt, who is a graduate of the 
United States Naval Academy, served in the 
Navy until 1924. He joined the Southern 
in 1924 as shop engineer and since then 
served in various positions with that road. 


Bascock & WiLcox TusBE CoMPpANy.— 
Marcel A. Cordovi, formerly research as- 
sistant, Welding Research Council of the 
Engineering Foundation, has been appointed 
research metallurgist of the Babcock & 
Wilcox Tube Co. 

4 

Exectro-MotiveE Division, GENERAL Mo- 
TORS CoRPORATION.—As reported in the 
April issue, H. B. Ellis, service manager 
of the Electro-Motive Division of the Gen- 
eral Motors Corporation, has been ap- 
pointed director of the Parts and Service 
division; D. H. Queeney, ‘sales engineer, 
has been appointed service manager, and 





H. B. Ellis 


W..D. Davis, assistant service manager, 
- has been appointed manager of the Parts 


division. In addition, C. L. Olsen, district 
service engineer at Miami, Fla., has been 


(Turn to next left-hand page) 


appointed manager of the Eastern region, 
with headquarters at New York, and Thor- 
wald O. Robertson, district ‘service en- 
gineer, at Los Angeles, Calif.,. has been 
appointed manager of the Western region, 
with headquarters at Los Angeles. These 
latter appointments were reported in the 
July issue. 

H. B. Ellis joined the Electro-Motive Di- 
vision in 1926 as assistant manufacturing 
superintendent, and two years later he was 
promoted to assistant service manager. In 
1930 he was further promoted to the posi- 
tion he held at the time of his new ap- 
pointment. 

D. H. Queeney was appointed a member 
of the engineering staff of Electro-Motive 
in 1929. Prior to that he served as service 





D. H. Queeney 


manager of the Commercial Truck Com- 
pany and as sales engineer of the Interna- 


tional Motors Company. 


W. D. Davis was a graduate of the Gen- 
eral Motors Institute in 1933 and was as- 





W. D. Davis 


signed to the former Winton Engine div 
sion of General Motors. He was trails 
ferred to the Electro-Motive division wht 
that organization was separated from th 
Winton Engine Division. 
+ 

Morton MANUFACTURING COoMPANY.— 
Austin C. Ruse has been placed in chart 
of railway sales in the Chicago, Omaha a” 
Denver areas for the Morton Manufacturilt 
Company. Mr. Ruse will maintain heat 
quarters in Chicago. 
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Wilson All-cast Elements, tested to 500 
pounds per square inch before ship- 
ment. (For all heat exchange purposes) 





WILSON 
PRODUCTS 


Unit Heaters 
Blow-off Cocks 
Mufflers or Separators 
Feed Water Heaters 
Compressed Air Radiation 
Bake Oven Heat Radiation 


W 
v 
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Wilson Radiation comprises compact all-cast elements, available 
for primary, intermediate, or final, locomotive compressed air 
cooling. 

It may be located at front end, right or left side, over or under 
boiler, to suit convenience or preference. However in consider- 
ing a front end location, it must be remembered that the largest 
volume of air, in ordinary train operation, is compressed while 
standing. 

Angular directional fins provide equal efficiency in either hori- 
zontal or vertical position, without pocketing. This directional 
fin feature is of greatest importance in locating cooling elements 
in electric and Diesel-electric locomotives. 

Wilson All-cast Radiation, in all of these various locations, is 
in successful trunk line service. 


WILSON ENGINEERING CORP. 
122 So. Michigan Ave., Chicago 3, Ill. 
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Obituary 


Leslie Flood, eastern sales representative 
of the Oxweld Railroad Service Company 
in New York, died June 14. 

Arthur P. Hagar, sales representative, 
northeastern district, for the Safety Car 
Heating & Lighting Company, whose death 
on June 15 was reported in the July issue, 
was a graduate of the Stevens Institute 





General 


H. Hawtuorn, shop engineer of the 
Central of Georgia, has been appointed 
mechanical engineer at Savannah, Ga. 


Rosert Hunt, assistant general superin- 
tendent of motive power of the Seaboard Air 
Line at Savannah, Ga., has been appointed 
general superintendent of motive power, 
with headquarters at Norfolk, Va. Mr. 
Hunt, a native of Manchester, England, was 
born on February 16, 1888. He attended 
Manchester Technical College, where he 





Robert Hunt 


received a degree in mechanical engineering. 
Mr. Hunt entered railroad service in 1901 
with the Great Central (Now London, Mid- 
land &. Scottish), England, serving until 
1909 as apprentice and draftsman. He en- 
tered American railway service in 1909 as 
a draftsman in the employ of the Atlantic 
Coast Line at Wilmington, N. C., becoming 
chief draftsman in 1913. In 1918 he went 
with the Seaboard Air Line as mechanical 
engineer at Norfolk, and in 1930 was ap- 
pointed assistant general superintendent mo- 
tive power. 


Cartes A. Gitt has resigned as vice- 
president in charge of operation and main- 
tenance of the Reading. Mr. Gill entered 
railroad service in 1897 as a call boy in 
the motive-power department of the Balti- 
more & Ohio and later became a machinist 
apprentice in the Riverside shops, Balti- 
more, Md. He left the Baltimore & Ohio 
in 1901 and was subsequently employed 
on several other railroads as machinist or 
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of Technology, with a degree in mechan- 
ical engineering, in 1902. During his early 
career he was in the employ of the Illinois 
Steel Corporation at South Chicago, IIl., 
and the Rail Joint Company at Troy, N. Y. 
Mr. Hagar joined the Safety Car Heating 
& Lighting Company in 1908 and was in the 
engineering department and in charge of 
marine work for the company from 1908 
to 1914. He was also in charge of labora- 


Personal Mention 


foreman. In 1909 he returned to the 
B. & O. as enginehouse foreman at Wash- 
ington, Ind., later serving as master me- 
chanic and general master mechanic. On 
February 1, 1917, he was appointed super- 
intendent of motive power of the Eastern 
Lines of the B. & O. On February 10, 
1931, he accepted from the Soviet govern- 
ment a year’s appointment as chief con- 
sulting engineer of the railway systems of 
the Union of Soviet Socialist Republics. 
In that capacity he aided in the develop- 
ment of motive power and other equip- 
ment problems of the Soviet system and 
also advised in the expenditure of the 1931 
Russian railroad budget, amounting to 
$1,700,000,000 and covering some 60,000 
miles of line. Mr. Gill’s first position upon 
his return from Russia early in 1932 was 
assistant to chief motive power and equip- 
ment of the B. & O. He became special 
representative of the Reading later in 1932 





C. A. Gill 


and in September of the same year was 


appointed superintendent motive power 
and rolling equipment of the Reading. His 
jurisdiction was extended to include the 
Central of New Jersey on September 1, 
1933, and in 1936 he became general man- 
ager of the two companies. He was elected 
vice-president in charge of operations and 
maintenance of the two roads in 1941, and 
later in the same year also of the New 
York & Long Branch. He resigned as 
vice-president of the Central of New Jer- 
sey on July 1, 1943. Mr. Gill is a member 
of the board of directors of the American 
Standards Association, to which he was 
elected for a three-year term beginning 
January 1, 1943. 








tory and experimental work at the com- 
pany’s former plant at Jersey City, N. J., 
from 1912 to 1919. He was appointed sales 
representative of the northeastern district, 


with headquarters in New York, in 1919. 


e 


H. Edward Manville, Sr., former chair- 
man of the board of the Johns-Manville 
Corporation, died June 27 at the age of 72. 





C. W. PFLaGEr, mechanical superintend- 
ent of the Pullman Company, with head- 
quarters at Chicago, has been appointed 
assistant vice-president, with the same 
headquarters. Mr. Pflager was born at St. 
Louis, Mo., and went with the Pullman 
Company in 1893 as a draftsman at St. 
Louis. In 1895 he was transferred to Chi- 
cago where he held several supervisory 





C. W. Pflager 


positions in the mechanical and repair de- 


partments. In 1918 he beeame mechanical 
superintendent. 


J. M. Batey, supervisor of Diesels of 
the Seaboard Air Line, has been appointed 
general supervisor of Diesels, with head- 
quarters as before at Savannah, Ga. 


C. L. HartsHorn has been appointed as- 
sistant to general mechanical superintendent 
of the New York, New Haven & Hartford, 
with headquarters at New Haven, Conn. 


C. O. Jounson, chemist in the employ 
of the Central of Georgia, has been ap- 
pointed assistant mechanical engineer, with 
headquarters at Savannah, Ga. 


CHar_es Rountree Suc, electrical engi- 
neer in the employ of the Atlantic Coast 
Line for more than 35 years, has retired from 
active service. Mr. Sugg was born on Sep 
tember 23, 1876, in Greenville, N. C. Dut 
ing his early youth he served in the Hows 
of Representatives, North Carolina Stat? 
Legislature and North Carolina State Senatt 
as page and assistant chief page, respectively, 
He entered the employ of the Governmetl 
Printing Office, Washington, D. C. ™ 
October, 1893, as messenger, holding vat 

(Continued on second left-hand page) 
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ODERN passenger car yards require sturdy Anderson charging 
receptacles, cables and plugs to withstand the intensive service incident to 
war conditions. This shows a recent installation with Type F-4 receptacles 
Hartford a mounted on a concrete base and fed by underground conduit as the 
i : supply line while two Type CX receptacles are connected with the 
motor generator charging set. Anderson Eitherend Connectors are 
provided on all runs of cable thus saving reversing the leads. Other 
Anderson railroad products include Plugs and Receptacles for Air 
Conditioning, Battery Charging, Marker Lights, Yards and Platforms, 
Portable Tools, Telephones, Switchboards, Welding, Cable Connectors, 
Turntables and Industrial Trucks. 
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At 3:32 A. M. Eastern War Time, June 6, 1944, the offi 
announcement of the invasion of “Fortress Europe” 
released by General Dwight D. Eisenhower. It marked # 
opening of the second front—the greatest event of all time. 
the beginning of the end of the war. It sounded the alae 
for management to wake up and definitely plan for pea : 


To talk about postwar plans is not enough. Now is the tis 
for actual, factual planning and doing if private enterpig 
is to survive. The alarm rang months ago. ; 


Now is the time to plan your new installations of machi 
tools — to actually place your orders — to prepare for { 
day when you will have to supply more and more peat 
time goods at lower cost. 





LeBlond is making Tomorrow’s Cost-Downing Lathes 
day. A study of their exclusives and many other features vg 
convince you that LeBlond’s are the turning tools that 


THE RK MACHINE TOOL CO., CINCINNATI, 8 
e NEW YORK 13, CHICAGO 6, 


103 Lafayette $e. 20 N. Wecker Or. 
CAnal 6-528) STA 5561 


+ YOUR BONDS BUY BOMBS » 
BUY A “BLOCK-BUSTER” TODAY! 


—— 
— 
Di 


HD Engine Lathes—Nine sizes Automatic Lathes=. Super Regal Lathes= Automatic Crankshaft Tool Room Lathes- HD Gap Lathes—Ten 


No. 2 Cuttes 
tanging from 12” to 50” swings. 12" & 16" Mechanical Six sizes, 13"to 24" Lathes—For all facing, 12", 14", 16" and 18” 


Se Seu te a‘ Grinder —!nterna 
sizes in Regular and 17", 20" swings. Six speeds. cylindrical, face 


For versatility in turning. of Hydraulic power, Best for training. turning, finishing, pins, swings. Versatile. — Sliding Gap models. Faster output. Lower cost. and angular wort 





